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bbe;iehhe 

OcHOBHaH ite;ib SToft khhkkh— paccKasaxb o6 ocHOsax 
HAepHofl SHepreiHKH, o AocTHrHytux b Hacioamee ape- 
MH ycnexax b Hcno^ibsoBaHHa axoMHoft SHepxHH 

B MHpHbIX Ue.XHX B pa3.aHHHbIX oSjiaCXHX HayKH H 
xexHHKH H, HaKoneu, o neKoxopex bosmohchux nep- 
cncKXHBax paaBHxfta axofl Baaneftmeft o6aacxH ae^ose- 
necKOft ACHxe^ibHOGXH. 

XtoK^iaAbi yneHux no MapnoMy Hcno^bsoBaHHio axoM* 
Hoft SHepxHH Ha ceccHH AKaACMHH HayK CCCP, na 
Mexc;iyHapoAHOfl HayaHO-xexHHnecKofl KOHcpepeHUHH 
B JKeneBe, Maxeptia;iu BcecoioaHofl KOH4)epeHi(HH no 
(pHSHKe qacxHu; bmcokhx sneprHft, cosBanHoft neAaBHo 
AKa^eMHeft Hayx CCCP, noKaaa^iH, KaKHMH raraHxcKHMH 
xeMnaMH b HacxoHutee npcMH n^ex pasBHxne flAepHOft 
sHeprexHKH, xgxhhkh ycKopeHHa nacxHA h npEMeHenaa 
paAHoaKXHBHbix HSoxonoB. HcxopHH HayKH HHKorAa eme 
He 3HaAa xaKHx xeMnoB, c KaKHMH pasBHBaexca b no- 
c;ieAHHe AecaxH^exHa axoMHaa 4>H3HKa. BnoAHe ecxecx- 
BeHHo, Hxo B xaKHx yc;iOBHax aioAH ropax xccAanneM 
xoxa 6u B odmHx qepxax, b ajieMeHxapHoft (popMe no- 
3HaKOMHXbca c co6hxhhmh b 3XOfi 6ypHo pasBHBaio- 
meflca o6;iacxH HayKH. 

B axofl KHHre CACAana nonHXKa oxsexHtb na bo- 
npocH o xoM, Mxo xaKoe axoMHaa sHepma, KaKOBbi nep- 
cneKXHBH npHMeHeHHH axoMHofi SHeprHH h paAHoaK- 
XHBHux H3oxonoB B SyAyn^eM h xaK o6cxohx acao c 
pa3BHXHeM aXOMHOfi XeXHHKH, MXO XaKOe KOCMHaeCKHe 
Ayan h axo ohh hsm AaK)T. Mxo6bi noMoab ycneuiHO 
pa3o6paxbCH b sxhx Bonpocax, b KHHre HBAOHcen mhhh- 
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MyM neoCxOAHMtlX OCHOB atOMHOH MHHHMyM 

3TOT B KOHeMHOM CICTe CBOAHTCH K TOMy, HT06 h HCHO 

npeACxaBHTb ce6e crpoenHe axoMa h ero HApa. 

He6o^bmaH AonoAHHxe^ibHan r^aaa nocBHiueHa a^e- 
MeHxapnoMy hb^iohcchhio Bonpoca o KOCMHqecKHx Jiyqax. 

PeiueHHe OAHofi h3 ochobhhx npoSaeM coBpeMeHHOft 
axoMHofl 4)H3hkh, Kacaiomeflca npHpoAbi sAepHux cha, 
xecHO cBHsaHo c HsyaeHHeM BsaHMOAeftcxBHH KocMHae- 
CKHx Ayqefi c BemecxBOM. OAHa h3 ue/iefl khhxh — co3- 
Aaxb y qHxaxe;iH npaBH;ibHoe noHHxne o cxpoenHH 
OKpywaiomero nac MHpa. 
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• MCTOPMfl ATOMA * 


ripeiKfle Mem roBOpHTb o6 aaepHofl sHeprexHKe, ne- 
oSxoaHMO BKpaTue ocBexHib xox nyxb, Koxopuft npHBe;i 
yqeHbix k oxKpuxHK) cxpoeHHH axoMa, noasaHHio ero 
CBoficxB. 

Haea o6 axoMHOM cxpoeHHH MHpa poan^iacb ooaee 
HCM 2000 Jiex Haaaa. ApeBnerpeaecKHe MucaaxeaH Ae* 
MOKpHx, JleBKHnn, Snaxyp h apyrae oe-bHCHajia paano- 
oSpasHue HBaenaa npapoabi axoMHMM cxpoeaaeM ae- 
mecxea. Cawo caoBo ,axoM“— rpeaecKoe caoBO, osaa- 
aaiomee ^aeasaaMbifi”. Flo npeacxaBaeHaio ap6BHerpe-\ 
qecKHX yqeHbix axoMU euaa HeaeaaMUMH, nocaeanaMa 
„KHpnaqaKaMH“ MHpoaaaHaa. JXo XVII cxoaexaa aauiefl 
apH Maao axo npaSaBaaocb k yaeaHio apeanax. Pas- 
Baxae axoMHCxanecKoro ynena^ Haaaaocb b xpyaax 
(basHKOB a xaMHKOB P. Boflaa (1627— 1691) a Hbioxona 
(1643—1727), M. JloMOHOcoBa (1711 — 1765), A- Aa-'ibToaa 
(1760—1844), A. Aeoraapo (1776—1856), H. AomMaaxa 
(1821—1895) a apyrax. 

C aaaaaa XIX b. b axoMHCxaKy BBoaaxcH KoaaHecx- 
BeaHbie noaaxHH a BeaaqaHH. Aaabxon aaa onpeaeae- 
aae axoMaoro Beca, oxKpua aaKoa KpaxHbix oxHomeHafi. 
B xpyaax Aeoraapo 6biao onpeaeacHO, axo npa oaaaa- 
KOBoft xeMnepaxype a aaBaeana aaeaababie rasu co- 
aepHcax b eaHaaue oO-beMa oaaaaKOBoe HHcap Moaeaya, 

5 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 

a JlouiMHAT oiipeAe^H^i ^hc^o 
Mo^ieKyji B rpaMMo;ieKy;ie Be- 
mecTBa. 

B cepCAHHe XIX b. oeoSeH- 
Hoe BHHMaHHe yqeHux npn- 
BaeKAO HsytieHHe XHMHqecKHx 
CBOficTB axoMOB. PacnoAaraH 
XHMHMeCKHe BAeMeHTbl B no- 
paAKe BoapacxaHHfl hx axoMHux 
BecoB (HawHHaa c caMoro Aer- 
Koro BAeMeHxa BOAopoAa ao 
caMoro TfljKeAoro BAeMeHxa 
ypana), XI,. M. MeHAeAces aaMe- 
THA, axO XHMHaeCKHe CBOflCXBa 
BAeMenxoB nepHOAHwecKH noB- 
xopaioxcfl (1869). BunHcaB 3Ae- 

MCHXU C OAHHaKOBbIMH XHMH- 
aecKHMH CBoflcxBaMH Apyr noA 
ApyroM (b rpynny BepxHKaAb- 
HHX cxoa6uob), MeHACAeeB nocxpoHA nepnoAHHecKyio 
CHCXeMy XHMHHeCKHX aAeMCHXOB. B COBpeMeHHOfl 4)OpMe 

OHa npHBeAena na pncyHKe 1. Ha sxoft xa6AHue KaatAbifl ' 
sAeMeHX o6o3HaaeH cooxBexcxByioiueft dyKBoft h saHHMaex 
CBOK) onpeAeAeHHyio KAexKy. Phaom c 6yKBaMH naiiH- 
caHbi HOMep (csepxy) h axoMHufi sec (cHHsy) sAeMenxa. 
oHan MecTo 3./ieMeHTa na Ta6;iHue, mohcho npeACKaaaxb 
ocHOBHbie CBoficxBa 9X0X0 9A6MeHxa. ripn paCnOAOACeHHH 
SAeMBHXOB B xaSAHUC HO BOSpBCXaiOIAHM aXOMHUM BC- 
caM MeHACAeeBy npHiuAocb ocxaBHXb HeKoxopue kacxkh 
nycxuMH, xaK kbk sAeMeHxu, Koxopbie acamchw Quah 
aaHHMaxb sxh kacxkh, He 6 hah HSBecxHbi b xo bp6mh 
(B cero 6biAo noAyqeno 63 SAesieHxa). 

B Hacxoamee BpeMH H3BecxHO 102 pa3AHHHbix xhmh- 
aecKHx. 9AeMeHxa, CAeAOBaxeAbHo, 102 pa3AHqHbix cop- 
xa axoMOB, xax KaK KajKAOMy xHMHqecKOMy 9Ae- 
Menxy cooxaexcxByex CBofl onpeAeAennufi copx axoMOB. 

HanoMHHM, Hxo axoM— 9X0 HaHMCHbuiaa qacxaqKa 
AaHHoro xHMHqecKoro 9AeMeHxa, oOAaAaiomaH xcm ixe 
XHMHqeCKHM CBOftCXBOM, HXO H CaM 9AeMeHX. 

SaMeqaxeAbHo, hxo, onHpaacb Ha saKOHOMepHOcxb 
pacnpeAeAeHHH sAeMeHxoB b xadAHue, MeHACAecB npeA- 
cKaaaA (J)H3HKo-xHMHqecKHe cBoficxBa psAa sAeMCHxoB, 
oxKpbiTHx no3AHee. PeHb uiAa, tskhm o6pa30M, o BajK- 
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HOM saKOHe npHpoAw. EciecTBCHHo, HTo ywentie nawajiH 
HCKaTb npHHHHy oTKpbiToft McHAe^ieeBLiM aaKOHOMei 
HOCTH. 06 sToft npatiHHe r^iydoKyio AoraAKy bhcS 
yme caM asTop otkphthh. 

roBopa 0 CBoeM otkphthh, MeHAe;ieeB nHca;i- Jler- 
KO npeAHOJioKHTb, HO HHHe noKa hbt boskTohchocth 
AOKasaTb, HTO aTOMH npocTHx Te^ cyTb caohchhc Be- 
mecTBa, o 6 pa 30 BaHHHe c^iOHceHHCM bckotodux erne 
MeHbiHHX MacTefl, hto HasuBaeMoe naMH HCAe^iHMHM 
(aTOM) HeAe^HMo TOBbwq o 6 uhhhmh xhmhhcckhmh ch- 
•aaMH... DbiCTaBjieHHaa mhoio nepHOAMHecKaa aaBHCH- 
MOCTb MexCAy CBOfiCTBaMH H BecOM, nO-BHAHMOMy nOA- 
TBepxcAaeT Tanoe npeAHyBCTBne..." 

B 1886 r. A. M. ByTxepOB b CBoeft padoTe „Ochob- 
Hbie noHHTHH XHMHH- TfanHcaji : „ Atomu... MoryT 6 HTb 
pasAejieHu b hobux nopunax, KOTopHe dyAVT otkdh- 

TH BnOCXeACTBHH". ^ 

TaKHM odpaaoM, yxce xHMHqecKHe HccjieAOBaHHa 
HaTa^KHBaXH Ha MblCXb O CXOXCHOM CTpoeHHH aTOMa 
OAHaKO AOKaaaTejibCTBO tofo (J)aKTa, hto aTOM npeA- 
CTaBXHCT Co 6 oft CXOXCHyiO CHCTGMy, paCKpHTHe CTpyK- 
TypH aTOMa hbhxocb peayxbTaTOM d)H 3 HHecKHx HccxeAo- 
BaHHft. 


OTKPbITHE PAAHOAKTHBHOCTH 

B 1896 r. (})paHuy3CKHfl ^miiK BeKKepejib odnapy- 
TKHA, HTO 9./ieMeHT ypaH CaMOnpOHSBO^bHO 

Hs^iynacT KaKHe-TO ^ynn. Hcc»^e,fltyH npiipo- 

,ay STHx ^yneft b MarHHTHOM noji^^ 4 ^h 3 hkh ycTanoBH^iH, 
HTO OHH COCTOflT H3 a-;iyHeft (nOTOK HOHH3HpOBaHHbIX 

aTOMOB reJiuTi), p-^iyneft (iiotok ajieKTpoHOB) h T-;iyr 
H&fl (nOTOK S^ieKTpOMarHHTHOrO HSJiyneHUH BblCOKOfl 
HacTOTbi). a-;iyHH kaK nojioKHTes/ibHo aapnjKeHHbie na- 

CTHUU otk;iohhiotch B MarHHTHOM nojie b oAHy CTOpony^ 
a p-AyHH KaK oTpHAaTeAbHO sapHHceHHue nacTHAH — b 
^ pyryio, npoTHBonoAOKHyio; ']f-AyHH ne HcnbiTHBaKDT 
HHKaKOrO OTKJIOHeHHH B MarHHTHOM HOAe (pHC. 2 ). 

Bckoj^ nocAe SToro (1898) cynpyrn CKAaAOBCKaH- 
KiopH H Ilbep Kiopn oSnapyKHAH, hto tbkhm xce CBoft^ 
CTBOM HCnyCKaTb;^ HeBHAHMbie AyHH 06 AaAaK)T aTOMbI 
SAeMCHTOB TOpHH, aKTHHHH, HOAOHHH H paAHH. 

Hbaghhc caMonpoH3BOAbHoro HcnycKaHHa BeiuecTBOM 
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neBHAHMbix Jiy'ieft no- 
' .lyqH^o HaasaHHe ecte- 

CTBCHHOft paAHOaKTHB- 

HOCTH 9;ieMeHTOB, 3 ca- 
MH 3;ieMeHTU — paano- 

aKTHBHblX 9;ieMeHT0B. 

CaMO cjioBO paaHO- 

aKTHBHOCTb npOHC- 
XOAHT OT JiaTHHCKOrO 
CJioBa „paAHo“, HTO 
oaHanaeT HcnycKaxb ;iy- 
HH. HoBbift 9 ;ieMeHT pa- 
AHft OKasajica ocofien- 

HO aKTHBHblM HCTO'IHH- 
KOM, HcnycKaiomHM sth 
fly'iH;no 9 Tofi npHHHHe 
OH no;iyHH^ naaBaHHe 

paAHfl, "iTo B nepcBoae 
oaHaqaex HS^yMaiowHft. 
Onuxu noKaabiBaiox, uxo xaKHe MorymecxseHHHe 
coeacxBa khk bhcokhc h HH 3 KHe xeMnepaxypti, CH^ibHbie 
aSxDHHeCKHe MaXHHXHbie nO^fl, BblCOKHe AaBJieHHH. 
heftcxBHe paaaHHHbix xhmh^bckhx peaKXHBOB He b;ihh- 
rox Ha paAHoaKXHBHue CBoficxBa a^ieMeHxos. CKopocxb 
SSivcKaeMHX paAHoaKXHBHbiMH s^eMeHxaMH a-qacxHu 
aocxHxaex 20 xbic, km/cck, p-^acxH ^— ao 290 xuc. kmIcck, 
f Sopocxb >Ke T-^y^efl panna cKopocxH caexa 
f 300 Xbic. /r^/c^«).T--^y‘JH(KaK h cBexoBHe .xynn) hmciox 
OAHH aKOSyK) npHpOAy C paAHOBO^IHaMH, BOaHHKaroiUHMH 

ne3V.xbxaxe HSMeneHHH 9.aeKxpoMarHHXHbix nojiefl. Ox- 

JIHHHe HX SaKAIOHaeXCfl .aHUIb B XOM, HXO OHH HMeiOX 
o^eHb BbicoKyto Mactoxy. 

EcxecxBeHHO, hxo a- , p- h f-^acxHUbi, hmeh 
6 o.abuiHe cKopocxH, o 6 .aaAaiox 3 HaHHxe..bHOH aHepxHeft. 
K xoMV *6 paAHoaKXHBHue BeiuecxBa BbiAe./ifliox xen- 
ioxy. HanpHMep, oahh rpaMM paAHH, b pe 3 y.abxaxe 
npouecca p AHoaKXHBHoro pacnaAa, BHAe.aflex b xeneKHe 
Ska 140 Maabix KaAopaft xen;ia. Ho hbao HMexb b 
bhav ‘ito 3 a 9 x 6 BpeMH pacnaaaexca ;iHmb 5 
apAHHX AO.aeft rpaMMa paAHH. Tenaoxa xce. BbiAeane- 
Maa npH hoahom pacnaAe oahoxo rpaMMa paAHH. co- 
rTBRAHex noHMepHO 30 xuc. K/caA. 9 th m xenAOM moxcho 

S^rp^rSoTS^OAHOB BOAU AOKHneHH».KOAH,.CTBO 
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ribep KiopH. MapHH KiopH. 


Ten;iOTu, AaBacMoe rpanwoM pasHH npn no^HOM paAHO- 
HKTHBHOM paCnaAC, JipH6;iH3HTe;ibHO paBHO TCn^IOTe, 

noAyqaeMOfl npH cjKHraHHH 400 kz BucoKOKanecTBeH- 
Horo yrAfl. JlerKO npeACfasHTb ce6e, KaK bcahk sanac 
BHeprHH B HCApax axoMOB. OAHaKO, npeacAe wcm yAa- 
^ocb H3B;ie<ib sxy sHeprHK) h HcnoJibaoBaxb ee a^h npaK- 
THMecKHx ue^iefl, nayKe npaai-aocb npoflxH AO/irHft h 
xpyAHbift nyxb. 

HccAeAOBaHHH noKaaaAH, mto paAHoaKXHBHbie xHxce- 
Aue BAeMCHTbi B KOHCHHOM CHexe npeBpamaioxcfl b ho- 
Bbie, y»ce ycxoftqHBue sACMeHXM. 9xo npeBpaiucHHe 
npoHcxoAHX H#pe3 pflA npoMexcyxoHHHx sxanoB. 06pa- 
syioxcH xaK Ha3HBaeMbie ceMeflcxsa— pHAw aACMeaxoB, 
B Koxopwx KaxcAbift nocAeAyJoiAHfl o6pa3yexcH h 3 npe- 
AWAymero nyxcM a- hah p-H3AyMeHHfl. TaKHMH ce- 
MeflcxBaMH HBAaroxca: 1) ceMeflcxBO vpaH-paAHH, 2).ce- 
MeftcxBo xopHfl, 3) ccMeflcxBo aKXHHo-ypaHa h 4) ce- 
MeftcxBO HenxyHHH. PoAOHaaaAbHHKaMH nepBux xpex 
ceMeflcxB HBAjiroxcfl ypaa 238, xopafl 232, ypan 235; ce- 
McflcxBO we HenxyHHH ncAyneno npH HCKyccxBeHHOM 
npeBpameHHH BaypanoBUx SAeMeHxoB— HenxyHHH 237 h 
HA yxoHHH 241; KOHenHUM ycxofl'iHBHM npoAyKxoM nep-, 
Boro ceMeftcxBa HBAHCTca cbhhch 206, Bxoporo— CBHneu 

9 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Phc. 3. CeMeflcTBO ypan-paAHH. 

PaiiHoaKTHBHbift pacnafl npoHcxoAHT nocxeneHHO. 
B eAHHHuy BpeMCHH pacna^aeTCH onpeAeJiCHHan aojih 
o6iii,ero KOJiHHecTBa axoMOB a^ieMenxa, ao^h okbsu- 
Baexcfi pasjiHiiHofl ajih paB^iHHHux 3;ieMeHxoB. BpeMH, 
B xe^ienne Koxoporo pacnaAaexca no;iOBHHa bbhxofo 
paAHoaKXHBHoro BemecxBa, HaauBaexca nepHOAOM ero 
noMypacnaM.a. TlepHOA noAypacnaAa He sasHCHx ox ko- 
AHHecTBa paAHoaKXHBHoro BemecxBa. 

10 
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nepHOA no;iypacnaAa, HanpHMep, ypaaa 238— 
4,5 M;ipA> paAHH — 1590 .^leT. C^eAOBaTejibHo, sa 

^ 4,5 MApA. ACT OT TOHHu. ypana 238 ocTaeica noAOBHHa 
TOHHbi, OT rpaMMa— noArpaMMa. Toqno xaK 5Ke o(5ctoht 
ACAO c paAHCM H ApyTHMH paAHoaKTHBHHMH BeiuecTBa- 

MH. MbI BHAHM, HTO npofiACT MHOTO BpCMCHH npCaCAC HCM 

pacnaAeTCfl noAOBHna BssToro KOAHMecTsa ypana hah 
paAHH. riepHOAu noAypacnaAd pasAHHHux aACMCHTOB 
paaAHHHbi H MCHHioTCH B uiHpoKHx opeASAax, HaHHHaSI 
OT MHAAHapAOB ACT (aah J^paHa 238) H KOH^aa aoahmh 
ccKyHAU (HanpHMep, aah oahoto hs hsotohob paAHa). 
MeM MCHbuie nepnoA noAypacnaAa, tcm peace Bcxpena- 
lOTCfl BAeMeHTu B npHpoAC. 3 thm o6'bHCHaeTCH, HanpH- 
Mep, TO, HTO paAHft BCTpenaeTca b npnpoAe ropasAo ,pe- 
ace, HOM ypaH, SaKOHu paAHoaKTHBHoro pacnaj^a bao- 
MeHTOB HCnOAbByiOTCa B paaAHHHUX 06AaCTHX ) HayKH, 
HanpHMep, reoAorn h apxeoAorn, onHpaacb Ha,6T0T aa- 
KOH, onpeACAaroT BospacT ropHux nopoA h palAHHHHx 
reoAorH<iecKHX pacKonoK. 

nEPBAfl MOAEJIb ATOMA ^ , 
HccAeAOBaHHe hbachkh paAHoaKTHBHocTH noKaaaAo, 

HTO BHyTpJH aTOMOB BCmeCTBa npOHCXOAHT KaKHe-TO 
CAOaCHHe ifeOAtfCCU, npHBOAamHe K EUAeACHHIO TCHAO- 
Tbi, BACKTpoiMarHHTHoro HBAyaeHHH H BapaaccHHUx nacTHH. 
CxaAo acHo, hto axoM HMeex cAoacHoe CTpoenne. Ho 
KaKOBa CTpyKTypa axoMa, KaxHe npoueccu npoHCxoAax 
BHyxpH ero— Bce bto ocxasaAOCb saraAKoft. IlepBHM 
noACxynoM k peiueHHio saAaaH BbiacHCHHa cxpyKxypu 
axoMa 6biAo oxKpbixHe BAeMeHxapHbix aacTHu, nepeno- 
camHx oTpHuaxeAbHue sapaAbi,— BAeKxpoHOB. OxKpbixHe 
BACKTpoHa npoH3ouiAO B 1897 r. BcAeA 3a bthm 6uah 
BbicKaaaHu nepBue naysHo oSocHoaaHHHe npeAnoAOxce- 
MceHHH o cxpoeHHH axoMa. ‘^3,0 1897 r. 6biAo ycxa- 
HOBABHO, axo axOMU aBAHKDXCa HOCHXeAHMH BAeKXpH- 
aecKHX aapaAOB h b xo ace BpeMa b HopMaAbHOM co- 
CXOHHHH OHH BAeKXpHaeCKH HeflxpaAbHU. EcxeCXBeHHO 
6biA0 npeAnoAOHCHXb, axo BAeKxpnaecKHe sapaAbi npoxH^ 
BonoAOHCHbix BHaKOB coAepHcaxcfl B axoMax b oAHnaKo- 
Bbix KOAHaecxBax, HeflxpaAH3Hpya Apyr Apyra. Ho ho- 
CHteAHMH OXpHUaxeAbHblX SapHAOB HBAHIOXCfl BAeKXpO' 
HM. OxcioAa B03HHKAO cASAy 1011166 npeAcxaBAeHHe o 
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crpoeHHH aioMa, KOTopoe 
pa3BH;i aHMHftCKHft 4)H3HK 

XI,. Tomcoh b 1905 r. 

Atom— mapHK, 3ano.nHeH- 
Hbifl no.no)KHTe^bHbiM aapji- 
ja,OM. B oo'beMe sToro iiia- 
pHEca pacnpeAe.TflK)TCfl 9;ie- 
MCHTapHue MacTHUbi— 3.aeK' 
TpOHbl, Ka>KilHfl H3 KOTOpbIX 
C0Aep>KHT HaHMeHbiuyio nop- 
UHK) oTpHuaie^ibHoro aapHAa. 
CyMMa OTpHuaTe.abHux aapH- 
AOB 3.aeKTp0H0B paBHa no- 
.ao)KHTe./ibHOMy sapa^y, pac- 
npeAe^eHHOMy no BceMy 
06'beMy axoMa. 

TaKaa moac^ib axoMa 6bi- 
Aa o6iu,enpH3HaHHoft ao xex 
nop, noKa aHrAnflcicHfl $h- 
3 HK Peaep popA co cbohmh 
yaeHHKaMK hV npoBOA saMenaxeAbHbie sKcnepHMeHXbi no 
naynennio crpyKxypbi axOMa. 

OnbITbl PE3EP<I>0PAA 

Pe3Qp(i)opA npCAAOHCHA saMenaxeAbnyK) r.Aeio nayne- 
HHH cx^yKxypbi axoMa. Cyxb ee cocxoaAa b cACAytomeM. 
Ecah nanpaBHXb na BemecxBO noxoK sapaHceHHbix. na- 
CXHU, XO 9XH aaCXHUbl npH CXOAKHOSeHHH C aXOMaMH 

BemecxBa 6yAyx pacceneaTbca. HaaoBCM a-'ih yAodcxea 
axoMbi BemecTBa MHuienaMH, a aapaacenHue aacxHUbi, 
KOTopuMH o6cTpeAHBaioxCH axoMU, cnapaAaMH. Zlony- 
CTHM, axo axoM-nocxpoen xaK, xan npeanoAaraA JI,. Tom- 
coh, X. e. noAOJKHxeAbHbift sapaA pacnpeAeaen no BceMy 
ero 06'beMy. B xaKOM cAyaae BemecxHo 6yAex npeA- 
cxaBAaxb co6ofi noaxn cnAomnyK) MHiuenb h 3 noAOXcn- 
xeAbHbix sapHAOB. H ecAH na BeiuecxBO nanpaBHXb, 
CKaxceM, noAOKHTCAbHO sapaxceHHbie aacxnubi, xo ohh 

AOAMCHU OXXaAKHBaXbCa „CXeHOfl“ OAHOHMCHHUX nOAO- 
jKHxeAbHbix sapaAOB axoMOB. BemecxBO, thkhm oSpasoM, 
AOAa{HO 6bixb noaxH nenpoHHuaeMO a-^h noAoacHxeAbHO 
sapaaceHHux aacxHii — cnapaAOB. Pe3ep(J)opA BOcnoAbso- 
BBACH B KaqecxBe CHapaAOB a-aacxHuaMH, Koxopue bw- 

!2 
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CpacuBdtoTCfl c 6ojibiiioft 

CKOpOCTbK) eCTeCTBeHHbIMH 
paAHOaKTHBHbIMH BcmecTBa- 
MH. a-MacTHUM, KaK yH£e ro- 

BopH.?iocb, bbAhiotch no;io- 
»HTe;ibHo aapaaceHHbiMH <ia- 
CTHIiaMH. riOTOK TaKHX Ha- 
CTHu HanpaanflacH na TOHKHe 
CJioH paaaHHHbix MeTaaaoB, 
B. HacmocTH Ha aawMHHHe- 
Bue aHCTOHKH. 

A-’iB perHCTpauHH a-nac- 

THU, paCCeflHHHX axOMaMH- 

MHmeHHMH, Pe3ep(J)opA boc- 

no;ib3dBaacH SKpanoM h 3 
cepHHCToro uhhkb. OaaaH 
Ha TaKofl ^BKpaH, a-qaciHua 
BbiBbiBaaa BcnuiuKy, bhah- 
MyK) fAaaoM. Onbiibi noKaaa- 



Pe3ep$op;i. 


AH, HTO a-HaCTHUU, BOHpeKH 

OBCHAaHHK), B dOAblUHHCTBe CBOCM CB060AHO npoXOAHAH 
CKB 03 b CAOft BemecTBa;H Ha SKpane, nocxaBACHHOM aa 
HCCAeAycMUM CAoeM BemecxBa, oSnapyxiHBaAHCb mhoxo- 
HHCAeHHbie BcnuiuKH (pHc. 4 ). JlHinb He 3 HaHHxeAbHoe 


HHCAO a-qacxHU HcnuxbiBaAo oxKAOHeHHfr Ha paaAHHHue 



3 npati 


PhC. 4 . ripOXOHCieHHe a <• MaCTHU CKBOSb 
TOHKHfl cjiofl HCCJieAyeMoro BemeciBa, 
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yr^bi, Bn;ioTb ao yr^oB, pasnux 180 *. PeayjibTaTbi 
onuTOB aacTaBHAH Pe3epc})opAa nepecMOTpexb MOAe/ib 
axoMa, npeA-'iojKeHHyio JX- Tomcohom, h6o noc.aeAHHH 
np.OTH'bopeHH.aa bxhm onuxaM. 

Pe3ep4)opA npeAno.ao}KHJi, mxo no.ao)KHxe.abHbifi aapHA 
cocpeAOxoHeH b o^enb Ma./ioM o6i>eMe BHyxpH axoMa — 
b xaK HaauBaeMOM HApe. OxpHuaTe.abHO aapaHcenHue 
3.aeKxpoHbi oKpyMcaiox haPO, ABHrancb na HSBecxHOM 
paccxoHHHH no opOnxaM. 

OnbixH Pe3ep(|)opAa npHBeAH.. K.npn3H.aHH!0'H-IliHpp- 
KOMy pacnpocxpaHeHHK) xair nasbiBaeMOft „n.aaHexap- 
Hoft“ MOAe.'iH axoMa. Cor.aacHO sxoft MOAe.aH BOKpyr no- 
.aoH{Hxe.abHo sapaMvennoro HApa BpamaroxcH 3.aeKXpoHu, 
KaK n.n[aHexbi- BOKpyr Co.aHu,a; o6mHft oxpnu.axe.'ibHbifl 
sapBA yKaaaHHbix ajiCKxpoHOB no aScojiroxnoMy ana- 
neHHK) pasen no.ao)KHxe.abHOMy aapHAy HApa, hxo 
o6ecnenHBaex sAeKxpHnecKyK) neftxpaAbHOCXb axoMa b 
n,eAOM. Cxpoenne axoMOB, nanpHMep BOAopoAa, reAHH 
H AHXHH coxAacHo MOACAH Pe3ep(})opAa npeACxaBAeno 
na pncyHKe 5. 

Opn noMomn nAanexapnofl moacah axoMa Pesepcjjop- 
Ay yAaAOCb npocxo h ecxecxaenno ncxoAKOBaxb pe- 
ayAbxaxbi onbixoB no pacceannK) oc-nacxHU,. Macca a-na- 
cxHAbi npHMepno b 7300 paa 6oAbuie Maccbi sAeKxpona^ 
rioaxoMy aABKxpoHbi axoMOB npeAcxaBAsnox MaAoe 
npennxcxBne AAna-naoxHu; npn hx ABnaiennH b Bcmecxse. 
OpenHxcxBOBaxb ABHacennK) a-nacxHu, Moryx ahuib HApa 
axoMOB. Ho oKaabiBaexcH, hxo axo npennxcxBne onenb 
peAKO BcxpenaexcH na nyxn Aexnmeft nepea axoM 
a-HacxHAbi. H box noneMy. 


1 foBopH o Macce laciHu, mh 6y;(eM HMeib b Bnuy Maccy ne- 
noflBHiKHoft qacTHUbi HflH, KaK npHHHTO roBopHTb, Maccy noKOfl. Mac- 
ca ate ABHwyineftcH qacTHUbi coraacHO xeopHH oxnocHiejibHOCTH 
pacxex c pocxoM CKOpocxH ee flBH)KeHHa no saKony: 



r^e m— Macca j,BH)KymeficH Hacxnubi, Wg — Macca noKoameHca Hacrnubi 
V — CKOpocxb ee aBHMcenHH, a c— cKopocib ceexa, paBnan 300 
xbic. KMjceK. Ha axoro BbipaweHHB BbixeKaex, hxo Koraa CKopocxb 
HacxHUbi pacxex, cxpeMHCb k CKCipocxn ceexa, xo Macca axoft qacxHuu 
m npHHHMaex Bce Ooabume h Odjibuine aHaneHHB, npH6jiH>Kaacb k 
6ecKOHeMHo 6oabuiOH BeanHHHe. 
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Phc. 5. CxeMa ctpochhh atoMOB no MoaenH Peaep^opaa. 


PaAHyc aroMa cocraB^iaeT oko;io 10- ® cm, aapo »e 
HMeex paAHyc b cto tuchh pas MeHbniHfl; thkhm o6pa- 
aoM axoM oKasHBaexca „nycxMM“. a-aacxHuu xaKKe 
CB060AHO npo^iexaiox ckbosb axoMH, ksk Mexeopu 
CKB03b co^iHeanyio CHCxeMy. 

HxaK, pasMepu a^ep axoMOB apesBbiaaflHO Ma^ibi no 
cpaBHeHHK) c pasMepaMH caMHX axoMOB. 

a-aacxHUbi xaK ace pCAKO Moryx nonacxb b a^pa, pac* 
noaoaceHHHe b axoMax, kbk peAxo Moryx nonacxb 
apxH;i;iepHflcKHe cnapaAH b He6o;ibmoil npeAMCx, pac- 
nojioaceHHbifi na xeppnxopHH c paAHycoM coxhh wexpoB. 

noCKOAbKy Bce BApa axoMOB aapaaceHU no^ioacHxe^ibHO 
H a-HacxHubi, asnaiomHeca aApaMH axoMOB rejina, xaKxce 
sapaaceHH nojioacHxeAbHO, xo MeacAy hhmh AeflcxByiox 
9;ieKxpHMecKHe cnjibi oxxa^iKHBanna h;ih, kbk roBopax, 
Ky;iOHOBCKHe CHJIH. 3 xO H npHBOAHX K HCKpHBneHHK) 
nyxH ABHaceHHa a-Macxau b BemecxBe. FIoAOdHoe HcxpaB- 
;ieHHe nyxn xeM 6o;ibme, neM 6;iHace k aApy nponexnx 
a-aacxHua. /leftcxBHxe^ibHo, Ky;iOHOBCKaa ca^ia ydwBaex 
oSpaxHO nponopuHonajibHO KBaApaxy paccxoaHaa MeacAy 
BapaaceHHUMH aacxnuaMH, x. e. CHJia BaaHMOAeflcxBna 
MeacAy aacxauaMH yMeHbuiaexca ropasAo 6ucxpee, aeM 
yBeaHaHBaexca paccxoanae MeacAy hhmh. Ha pncynxe 
6, a noKaaaHbi nyxH (h^h xpaexxopHH) ABHaceHHH a-na- 

CXHU B6aH3H H BAa^H OX BApa. 

H3 pHcyHKa BHAHO, Hxo oxK.aoHeHHe aacxHUbi tcm aa- 
MexHee, aeM djinace ox aApa OHa ABHacexca, Ecan ace 
aacxHU,a acxhx oaeab 6aH3KO ox aApa (hvih npaMO Ha 
HApo), xo OHa Moacex 6HXb saMCAaena ao noanoft ocxa- 
hobkh (oxxaaKHBaxeabHHMH cnaaMH aApa) h BosBpame- 
na o6paxHO b npHMonpoXHBonoaoacHOM nanpaBaennH. 
Ha pHcyHKC 6,<? aana 4)qxorpa4)HH oxKaoHeHHa a-aacxH- 
Uu npH ee coyAapenHH c hapom axoMa. MexoAOM 
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Phc. 6 . npoueccbi npoxoKaeHHfl qacTHi; b BemeciBe: 
a— OTKJiOHeHHe qacTHu, npoJieTaiomHX bOjihsh aiOMHoro fl;ipa; (J)OTorpa4)Hfl 
H3JioMa TpaeKTopHH qacTHUM npH BCTpene c aapOM aroMa. 


o6cTpe;ia aaep sapHSKCHHUMH 'iacTHuaMH-CHapH;iaMH 
yaa^iocb ycTaHOBHTb, hto nojiojKHTe^ibHaft aapsA Hapa 
cocTaBacH h 3 BapflflOB THJKeawx qaciHU, KOTopbie 6biaH 
HasBaHbi npoTOHaMH. OKaaaaocb, mo npoTOH noqxH b 
2 Tbic. pas THiKeaee saempoHa, aapflA »e ero no Bean- 
‘iHHe paBen sapaay aaeKipona. 

TaKHM oSpaaoM 6bia oTKpbiT nyxb k oe-bHCHenHio 
riepHOAHHeCKOii SaBHGHMOCTH XHMHBCCKHX CBOflCTB atO- 
MOB OT Hx aroMHoro Beca, BupaaenHOft b TaSanue 
MenaeaeeBa. 

CBjlSb njIAHETAPHOn MOflEJIH ATOMA C IIEPHOAHHECKOII 
CHCTEMOH XHMHHECKHX ajIEMEHTOB 

ConocTaBaeHHe CTpoeHHH btomob paaaHnHHX saeMCH- 
tob, no Pe3ep4)opAy, c nepHoaH*iecKoS TaCaHueft xh- 
MHHCCKHX saeMeHTOB Aaao caeayioinee. Atom caMoro 
aerKoro aacMeHTa — Boaopoaa, saHHMaiomero nepBoe 
MecTo b TaSanne MeHaeaeeBa, coaepknT oahh npoTon, 
BOKpyr KOToporo Bpamaerca oahh aaeKtpoH: b aroMe 
reaHH, saHHMaiomeM BTopoe mccto, coaepMCHTCH Asa 
npoTona h abb aaeKTpoHa; aiOM ahthh, saHHMaiomHft 
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Mecto, HMeet ipH npoTona, BOKpyr Kotoporo 
H^<^pamaK)TC5i tph sjieKTpoHa; TH«e;ibift s^ieMCHT ypaH» 
'aaHHMaiomHft 92-e mccto, coAepwHx 92 npoxona h 92 
9 ;ieKxpoHa h x. a. AO 102 SAeMCHxa. B cooxBexcxBHH 
C KHCAOM npOXOHOB SapHA HApa BOAOpOAa paBeH CAH- 

HHue, sapHA Hflpa rcAHH-AByM, aapHA wpa •^hJhh— 
xpeNT, aapHA flApa ypana paseH 92 h t. a. (ao 102 sab- 

MeHxa). TaKHM o6pa30M, nopHAKOBufl HOMep SAeMCHxa 
B xa6AHue MeHABAeeBa onpeAeAaexcH <ihcaom npoxoHOB 
B HApe aXOMOB 3X0X0 aAeMBHXa HAH MHCAOM SACKXpO- 
HOB, BpamaioiuHxcH Bofipyr sAep axoMOB. 

SABKxpoHM BOKpyr HAep axoMOB pacnpeACAHiOTCH 
no op6HxaM coxAacHO onpeAeACHHoft saKOHOMepnocxH. 
Ha 6AHMcaftaieft k HApy op6Hxe (/C-op6HTa) BpamaexcH 
He 6oAee AByx sAeKxponoB, Ha BxopoM CAoe (/--opSHxa) 
He 6oAee bocbmh, na xpexbBM (/W-op6Hxa) He 6oAee 18 
H T. A. B axoMe ypana, HanpHMcp, pacnoAoaceHHe sabk- 
xpoHOB no CAOflM cocxaBABBT; 2, 8, 18, 32, 21, 9, 2 (cm. 
Ta6AHuy MeHAeAeeBa na pHcyHKe 1). 

IlepHOAHHeCKaH Xa6AHII,a XHMHneCKHX SAeMCHXOB 
HMeex BepxHKaAbHO pacnoAOXceHHue rpynnu 3Ae»^eH- 
XOB; AxOMU XHMHHeCKHX 3AeMeHXOB KaXCAOft H3 3XHX 
rpynn HMeex oAHHaKOBoe KOAHHecxBo sabexpohob bo 
BH emneft op6HTe. HanpHMep, aioMH sAeMeHiOB- neppoft 
rpynnu: BO AopoA, AHXHH, HaxpHft h x. a-, HMerox bo BHeui- 
HHX op6Hxax no OAHOMy 3AeKxpoHy;axoMu sAeMeHXOB 
Bxopoft rpynnu: 6epHAAHfl, MaxHHft.KaAHft h x. a. hmoiox 
BO BHeniHeft op6Hxe no abb aABKxpoHa, a axoMu sab- 
MeHxoB xpexbefl rpynnu— 69P, aAioMHHHfi h x. a. — no 
XpH SABKXpOHa H T. A. 

HxaK, axoMU SABMeHTOB OAHofl H TOft BCB xpynnu, 
o6AaAaK)mHe OAnnaKOBUMH xHMHqecKHMH CBOiicxBaMH, 
HMBIOX BO BHBUIHHX Op6HXaX OAHHaKOBOe HHCAO SAOK- 
xpoHOB. HHane roBopa, xHMHaecKoe cxoacxbo SABMeH- 
XOB MOHCHO o6T>aCHHXb OAHHaKOBUM MHCAOM SABKXpOHOB 
BO BHBUIHHX Op6HXaX aXOMOB 3XHX aABMBHXOB. 

Xhmhhbckh HandoABB ycxofluHBu xe axoMU, Ha bhbui- 
HHX op6Hxax Koxopux Bpamaioxca AB'a hah BOceMb 
sABKxpoHOB. TaKHMH hbahioxch, HanpHMBp, axOMU re- 
ahh h aproHa, pacnoAoatBHHue b HyABBOft rpynne xa6- 
AHuu. Bee axoMu cxpBMaxca k odpaaoBaHHio xaKoft 
ycxoftHHBOfl CHCXBMu 3a c^Bx npHCOBAHHBHHH K ce6e 
SABKXpOHOB OX BHBmHBft Op6HXU ApyXHX aXOMOB. 3 xHM 

2 A. A. ACwMaeB 
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5 } 



Phc, 7. CxeMa odpaaoeaHHa MOJieKyji: 

O’ — yr^ieKHCJioro rasa; 6 — xjiopHCToro HaTpuji. 

H Oe-bflCHHeTCfl XHMHqeCKaa aKTHBHOCTb arOMOB H cno- 
Co6HOCTb HX K 06pa30BaHHI0 XHMHHeCKOro COeAHHCHHH. 
Ha pHcyHKe 7 npe/i,CTaB;ieHbi, nanp^Mep, npouecc o6pa- 
30BaHHH MOJIGKy^H nOB3p6HHOH COiTIH IiyT6M XHMHH6- 
CKoro coe^HHeHHH aiOMOB HaxpHH H x^iopa, a 
H o6pa30BaHHH M0^6Kyjibi yrjieKHCJioro rasa nyTCM xh- 
MH^ecKoro coeAHHeHHH AByx aroMOB KHc^iopo^a c oa- 
HHM aTOMOM yr^epo^a. 

XHMHHeCKHe CBOftCTBa OAHHaKOBbI y Tex SJieMeHTOB, 
atOMbl KOTOpbIX HMeiOT O^HHaKOBOe IJHCJIO BJieKTpOHOB 

BO BHenineft opSHxe. B btom cMbic^ie MOiie^b atoMa 
Pe3ep(})opAa, Ka3a./iocb, no^HocTbio cooTBexcTByeT ne* 
pHOAHHecKoft xa6jTHu,e 3.aeMeHxoB. 

OAHaKo AajibHefluiHe Hcc./ieAOBaHHH noKaaaAH, hto 

njianexapHaH Hy^KAacTCH b yxo^HeHHflx. Pe^b 

m;ia npe>KAe Bcero o6 yxoHHeHHH CTpyKiypti axoMHBix 
HAep. Hanajio sxoMy 6biJio CHoea no^ioKCHo Pe3ep4)op- 
AOM B ero 3aMeHaxe;ibHbix onMxax no HCKyccxB6HHOMy 
npeBpaiueHHK) sAeivieHxoB* 
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HCKVCCTBEHHOE nPEBPAmEHHE 3JlEMEHTOfe 

KaK BhiHCHH^iocb, sapflA HApa onpeAeAHCT Mecio 
SAeMeHxa b nepHOAHnecKofl CHCxeMe MeHAejiceea, t. e. 
aapHA HApa onpeACAaeT xHMHHecKoe „jihuo“ s^ie- 
Menta. 

OpH paAHoaKTHBHux npeBpaineHHflx aroMu bjicmch- 
TOB, Bw6pacbiBafl a- hah p-HacxHUbi, yMCHbiuaiox sapH- 
Abt HAep H caMonpoH 3 BOAbHo npeBpamaiotCH b axoAiu 
ApyrHx sACMeaxoB. HeAbsa ah npeBpameane sACMea- 
XQB ocymecxBHXb HCKyccxBeaaHM nyxeM? Taxofl bo- 
npoc 6 wa HOCxaBAea Pe 3 ep(J)opAOM h pemea b 1919 r. 

Pe3ep(J)opA B 0 cn 0 Ab 30 BaACH aah axo^ aeAH xcm me 
MCXOAOM MHUieaeft h caapaAOB. Axomu HCCAeAyCMoro 
BemecxBa oa o6cxpeAHBaA a-HacxHu,aMH, HcnycaaeMUMH 
paAHoaKXHBauMH BemecxBaMH. Oh HaAenAca, axo npH 
cxoAKHOBeaHH a-aacxHu c aApaMH axoMOB HCCAeAyeMO- 
ro BemecxBa Momex npoH 3 oftxH ae xoabko pacceaaHe 
a-aacxHU, ho h hx norAomeaHe HApaMH. ^Apo axoMa, 
,nporAoxHB“ a-qacxHuy, HSMeanx CBoft aapaA h xaKHM 
o6pa30M npcBpaxHxcH b hapo hoboxo sAeMcaxa. OnbixM 
dAecxfliue onpaBAaAH axo npeAnoAomeHae. 

BoMdapAHpya aioMH a 3 oxa a-qacxHuaMH, Pe 3 ep 4 )opA 
odaapymHA, axo npa axoM H3 hcap axoMOB aaoxa bu- 
ACxarox npoxoHbi. Ho npoxoau HaxoAflxca b aApax axo- 
MOB. CAeAOBaxeAbHo, npa norAomeaHH a-MacxHUbi npo- 
hcxoahx xaKoe npeBpaiueane sApa aaoxa, hxo b p'e- 
3yAbxaxe odpaayexca HApo aoBoro axOMa*H Budpacu- 
BaexcH npoxoa. Peab lUAa 
o hobom xnne peaKuaft — ^ 

HAcpHux peaKUHax. 

Oepsyio HCKyccxBeH- 
Hyra HAepayio peaKUHio, 

KoxopyK) ocymecxBHA Pe- 
3ep(J)opA, Momao Bbipa- 
3HXb CACAyKiiAHM o6pa- 

30 m: 

7N« +2He^=80”+iH‘ 

aaoT ot-qac- khc- npo- 

THUa JIOpOJl TOH 

A30T npeBpamaexcH b 
KHc;iopoA (pHC. 8)* 

2* 


^ /I/Jbcpa “ uQcmuua 
(Bdpo - ze/iU9) 



A 3 om 


Huc/iopod 


flpomoM 


PHcrS. HcKyccTBeHHoe npespa- 
meHHe asoTa b khcjiopoa* 
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Tak 6bi;i oTKpbiT nytb k HCkyccTBeHHOMy npeBpa- 

lUeHHKD S^eMeHTOB, KOTOpblfl B KOHeHHOM CHCXe H npH* 
Be./! K BO3M0JKHOCTH HCnO^lbSOBaHHfl BHeprHH, CKpbITOft 
B HeApax aroMHoro HApa. 


OTKPbITHE HEUTPOHOB. COBPEMEHHOE 
nPEACTABJlEHHE O CTPOEHHH ATOMHOFO JlflPA 

"OocAe oTKpuTHa Peaep^JopAa HaaaAocb HHxeHCHBHoe 
HsyaeHHe pasHooSpasHbix HAepHux peaKu,H0. 

B 1932 r. 6biAO CACAano hoboc BaMeMaieAbHoe OTKpu- 
THe. 

BoM6apAHpyfl aroMH depiiAAHfl a-aacTHitaMH, yaena- 
KH Pesep^iopAa Boxe h BeKxep o6Hapyx{HAH noHBAenHe 
H3AyHeHHH, o6AaAaiomero Heo6biiiHbiMH CBoflcxBaMH. 
Onbixbi noKasbiBaAH, qxo axo HSAyqeHHe 6 ah 3KO no 
CBOHM CBOftcxBaM OAHaKO OTAHqaexcH ox no- 

CAeAHero. BaraAKy yAaAocb paapemuxb MOAOAOMy anr- 
AHHCKOMy (j)H3HKy HaABHKy. Oh AOKaaaA, mxo oxKpu- 
xoe HSAyneMHe npeACxaBAHex co6ofl noxoK Heaapa- 
xteHHbix qacxHu, Macca Koxopbix 6AH3Ka k Macce npo- 
xoHOB. 3 xh qacxHiibi 6biAH HasBanbi HeftxpOHaMH. Ox- 
KpbixHe HeflxpoHOB cpaay Ace npHBeAo k Bonpocy o'6 
HCXOHHHKe HX npOHCXOJKAfiHHH. PaC HaXOAHXCH 3XH 
qacxHu,u? 

B roA OTKpbixHH HefixpoHa pHAOM yqeHbix h 6 biAa 
BbicKaaana rHnoxeaa, Koxopaa npHHaxa b HacxoHinee 
BpeMH: HefixpoHbi bxoahx b cocxaB axoMHbix HAep. Ha- 
pa COCXOflX, XaKHM 06pa30M, H3 npOXOHOB H HeflxpOHOB. 
Ha pHcyHKe 9 H3o6paA{eHO cxpoeHHe axoMOB xpex nep- 
Bbix 3AeMeHxoB xa6Avpu,bi MeHACAeeBa no hoboA moag- 
AH. CoFAacHo >Ke moagah axoMa Pe3ep(J)opAa (cm. pnc.S) 
axoMHbie peca BAeMenxoB aoaachh 6bixb paBHu ahhib 


/ 



Piic. 9. CxeMa ctpocHHa axoMOB no HOBoft MOfle.iH 
(c npOTOHHO-HeflTpOHHHM CTpOeHHeM HApaD. 
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Becy COCTaBi/IflK)IU,HX HX npOTOHOB H ' S^eKTpOHOB. Oo- 
'CKO.^bKy npoTQH noMTH B 2 Tuc. pa3 THHcejiee 
Tpona, TO BecoM 9 ;ieKTpoHOB b atoiae mohcho npeneo- 
pe^b. PaccMOtpHM B TaKOM wynae cobiHomeHHe mchc- 

Ay aroMHUMH secaMH h nopHAKOBWMH HOMepaMH sjie- 
MeHTOB corJiacHO moac^h axoMa Pe3ep(J)opAa. AxoMHuft 
Bee aaHHMaiomero Bxopoe Meexo b nepHOAHMe- 

CKofl xaS^iHue, pasen 4, qxo baboc 6o^bme, qeM sec 
AByx npoTOHOB, BXOAsmBX B cocxas HApa rCi/iHH (no 

Peaep^opAy). 

Tohho xaKMce o6ctohx Ae.ao, cKaxceM, c ypanoM, 
saHHMaiomHM 92-e Meexo b xa6;iHue MeHAeAcesa. CorAac- 
HO MOACAH Pe3ep(J)opAa axoMHuft Bee ypana aoaxcbh 
paBHHXbCH Becy npoxonoB b ero HApe, x. e. 92. B 
CTBHTeAbHOCTH xce axoMHbifl BBC ypana pasen 238. 3 to 
snanHT, nxo Ha6AioAaeTCfl nHCAennoe HecooxBexcTBHe 
MeXCAy aXOMHbIM BBCOM H nopSAKOBblM HOMepOM 9Ae- 
MenxoB (KpoMe BOAopoAa, b HApe axoMOB Koxoporo 
COAepHCHTCfl OAHH npoTon). 

HoBan MOACAb c npoTOHHO-neftxpoHHUM cxpoenneM 
HAep yexpanHAa HecooxBexcTBHe MexcAy axoMHUMH bb- 
CaMH BABMeHTOB H HX HOpHAKOBUMH HOMCpaMH B XaO- 
AHue MeHAeAeeBa. 

Mxo6bi ycBOHXb cyxb ACAa, hbooxoahmo noanaKo- 
MHTbCH C neKOTOpUMH OnpeABAeHHHMH. CyMMapHOB HHC- 
Ao HAepnux nacTHU,— npoTOHOB h neftTponoB— npHHHXO 
HaabiBaxb laaccoBUM mhcaom. MaccoBoe bhcao BOAopo- 
Aa paBHO 1, MaccoBoe hhcao reAHH paano 4 (abb npo- 
xona+ABi neiiTpoHa), a MaccoBoe hhcao, CKaxceM, ypa- 
Ha paBHO 238 (92 npOTOHa-|^146 nefixpoHOB). MaccoBoe 
HHCAO i4=Z+A^, TAe Z— HHCAO npOTOHOB, a A— HHC- 
AO nefixpoHOB B HApe btomob AanHoro xHMHHecKoro 
9 AeMeHxa. Mhcaom Z onpeABAHexcH h hhcao BAeKxpo- 
HOB, 9X0 nopHAKOBUft HOMBp SABMeHTa. 

Maccu HAep yBeAHHHBaioTCH npH noHXH nocxoHHHHX 
pasMepax caMHX axoMOB^. 3xhm o6’bHCHHioTCg, nanpH- 
wep, pasAHHHue Beca paaAHHHux BemeexB npn oahha- 
KOBUX HX paaMepax; cnaxceM, nycoK CBHHua ropasAO 
xHxceAee Kyexa aAKjMHHHH xanoro xce paaMepa. 

3 

-13 

A , r^e iO cm, A Mac- 

coBoe HHCJio. Ajih ypana i?= 9,3 • 10 —^ cm (npHMepHo). Bee aiOMa 
caMOro flerKoro SJieMeHia BoaopoAa npHNiepao paaen l, 8 -l 0 - a. 


% 
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HSOTOnbI 


nOHB^ieHHe npOTOHHO-HeHTpOHHoA MOAe^H HApa B 03 - 
^ 6yAH;io ecTecTBeHHbift HHtepec k HayneKHio Macc 
aroMOB. 

Mbi y}Ke SHacM, hto KaKAbift XHMHnecKHfl s^eMeHi 

HM66T CBOH OnpeAC-'ICHHbifl THII STOMOB. TmaxGJlbHbie 
HSMepeHHH o6Hapy}KHJlH, MTO OAHOTHBHHe aXOMU Moryx 
HMexb paa^iHHHbie axoMHbie seca. SjieMenxbi, cocxonmne 
H3 xaifHx axoMOB, no^iyqHjiH HaaBaHHe naoxonoB'. Hao- 
xonu— 3X0 3;ieMeHXbi, aaHHMaiomHe oaho h xoxce Mecxo 
B nepHOAHHecKoft xa6;iHLi;e, a c;ieAOBaxe;ibHo, o6;iaAaK)- 

mne OAHHMH H XCMH Ke XHMHqeCKHMH CBOfiCXBaMH. 
Pa3.xH'‘iH6 B Bccax axoMOB oAHoro H xoro >Ke XHMHH6- 
CKoro s^eMBHxa od-bHCHflexcH xeM, hxo b HApax axo- 
MOB 3XHX 3;ieM^eHxoB Moxcex coAep5Kaxbcn pasjiHHHoe 
KO;iHHecXBO HeflxpOHOB npH OAHHaKOBOM H'HCJie npoxo- 
HOB. HanpHMep, BOAopoA b npnpoAe BCxpeHaexca b bh- 
Ae AByx H3oxonoB— BOAopoAa h AefixepHH. 3 xh hsoxo- 
nbi aaHHMaiox nepBOO m6cxo b xa6;iHpe xuMHqecKnx 
a^eMenxoB. Hapo axoMa BOAopoAa coAepacHx ;iHiub 
OAHH npoxoH, a HApo axoMa XBjKe^ioro BOAopoAa (ASft- 
xepHJi) coAspjKHx, KpoMe npoxoHa, oahh HeflxpoH 
(cm. pHC. 10), a HApo CBepxx3X(e.aoro BOAopoAa (xphxhh) 
C0Aep)KHx ABa HeflxpoHa. HApo axoMa .aerKoro Hsoxona 
re.aHH coAepjKHx oahh nefixpoH, a xfl[>Ke.aoro— ABa neflx- 




\ flpomoH / 
/ieZKuO dodopod 


f. 


/leBKuu ee/iau 


/ 




® j ^pornoH ^^HeumpoH npomoH^^\Heijmpoh 


lii/tid/ibnj 'dodopod CdopAiopMe/ibiu dodopod 

, f 


\ 


Tume/itiiu ze/iuu 

Phc. 10. Atomu H30TonoB — BOAopo.5a H rejiHfl. 


^ Or rpe>iecKBx cjiob: h30c — oflHHaKOBuB, ronop — Mecro, 
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poHa. B cooTBercTBHH c STHM axoMHHft Bee (h;ih Mac- 
coBoe HHC^io) BOAopoAa paBHO oAHOMy, AefliepHa— AByw, 
AerKoro reAHH— xpeM, a xafee^iorq— MexupeM. Bo^ibuiaa 
qacxb xHMHHecKHx sAeMeHxoB HMeex no necKO/ibKy 
HSOxonoB. HanpHMep, pxyxb HMeex ceMb naoxonoB, 
o^iOBo— Aceaxb, a ypan— xptj Hsoxona. Haoxonu ypana, 

B COOXBeXCXBHH C HX MaCCOBUMH MHC^aMH, npHHHXO HH- 

caxb:ypaH 238, ypan 235 nypan 234. HaH6o.aee xHMce.abift 
ypaH 238 cocxaB.aHex' ocHOBHyio Maccy npnpoAHoro ypa- 
Ha, ypaH 235 cxocopoKOByK) nacxb, a ypan 234 OAHy 
ABaAUaxHxiiCflHHyio aacTb ero. Hs axoro bhaho, hxo npn- 
poAHufl ypaH npaKXHHecKH mo5kho cHHxaxb coexoamHM 
H3 ypana 238 h ypana 235. 

HaoxonH BOAopoAa Bcxpenaioxca b ochobhom b mo- 
AeKy.aax boah, oSpaayiomHX o6uHHyioHXHH{e.ayK) BOAy. 
rioaxoMy B BOAoeMax aeMHoro mapa mo*ho BCxpexHXb 
H XHX(e.ayK) BOAy b cmcch c oSuMHoft BOAoft. Ko.aH- 
qecxBO xHHceAofl boau onenb Ma.ao h cocxaBjiaex .iHuib 
0,02%. KpOMe ecxecxBeHHMx (npapoAHux) naoxonoB 
3 .aeMeHxoB, Moryx 6bixb eme Haoxonu, no.ayHeHHbie 
HCKyccxBCHHbiM nyxeM, o HCM 6yAex cKaaano b paa- 
Ae.xe HCKyccxBeHHOft paAHoaKXHBHocxH. HcKyccxaeBnuM 
nyxeM, b aaexHoexH, 6u.ii noAyaeH CBepxxHH{e.iibifl 
Haoxon BOAopoAa xpnxnft, b HApe axoMa Koxoporo 
HMeexcH A^a HeflxpoHa (KpoMe oahofo npoxona). Tpe- 
THfl BMCCxe c AeftxepHCM odpaayiox BapuenaxyK) 
GMecb, npHMCHHeMyio A-iiH coaAaHHH xepMOHAepHoro 
opyrfcHH. HcKyccxBeHHUM nyxeM MOHiex 6uxb no.iiy- 
nen xax, xce eme oahh (nexBepxuft,) Haoxon ypana— 
ypan 233. Kan HCKyccxBenno noAyneHnuft naoxon ypan 
233, xaK H npnpoAHuft ypan 235 npHMenaioxcfl nan 
BAepnoe ropionee b Mnpnux h Boennux i;e.iiax, o neM 
noApo6nee 6yAex CKaaano noawe, 

HCKVCCTBEHHAB PAAHOAKTHBHOCTb 

Mu ywe anaeM, nxo eexeexaennoft paAHoaxxHB- 
HocxbK) o6.iiaAaK)x axoMU xawejiux 3.iieMeHxoB— ypana, 
paAHH H ApyrHx, Koxopue pacnaAaioxcH 6e3 bchkhx 
B neniHHx BoaAeflcxBHft, noA B.iiHHnHeM Bnyxpennnx 
npHnHH, Hcnycnaa a-, p- h T-AyaH. BoanHK Bonpoc, 
neAbaa ah suaBaxb HcnyccxeenHO paAHoanxHBnocxb 
SAeMenTOB, ne odAaAaiomnx eexeexaennoft paAHoaKXHB- 

^3 
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HOCTblO, He^bSfl JIH OCyineCTBHTb' yCKOpCHHUfi npo- 
uecc paAHoaKTHBHoro npeBpameHHH 3;ieMeHTOB, npw 
KOTOpOM MbI MOrJIH 6bl nOJiyHHTb 3a eAHHHUy BpeMCHH 
AOCTaxoMHoe KO^iHuecTBo HAcpHOH saeprHH A-'ia npaa- 
THaecKHX uejieft h, HaKoneu, nejibSH ;ih sthm nyreM 
r;iy65Ke HCC^eAOBaTb CBoftcTBa flAepaux ch;i? OcTaao- 
BHMCa KOpOTKO aa 3THX Bonpocax. 

Ha pHcyaae 3 mbi BHAe.aH, axo b ceMCflcxBe ypaa- 
paAHH npeBpaineane, aanpaMep, ypaaa b xopafl, paAaa 
B paAoa coBepmaexcfl acnycKaaaeM a-aacxi|a. 9xo aaa- 
aax, axo npoacxoAHX a^tepaafl peaKitaa, npa Koxopoft 
aac^o npoxoaoB a aeflxpoaoB b HCXOAaux HApax asMe- 
aaexcH, axo aar-aa^ao noKaaaao ajih pa^aa aa pacya- 
Ke 11. JXJifi xoro axo6bi acKyccxBeaao ocymecxBaxb 
aAepayio peaKuaro 3.aeMeaxoB, ae o6.aaAaiomax ecxecx- 
Beaaoft p'aAHoaKxaBaocxbio, aeoSxoAaMO asMeaaxb aac.ao 
aaepaux aacxau nyxeM Baemaax BOSAeficxBaft. 

Hanpaiaep, acayccxBeaaaa paAaoaKxaaaocxb 3AeMea- 
XOB M05Kex 6bixb BusBaaa nyxeM 6oM6apAapoBKa a^ep 
BJieMeaxoB npoxoaaMa, a-aacxaa,aMa a aeaxpoaaMa. Oep- 
Boaaaa.abBO A-^a axoft ae.aa dujia acno.ab30Baabi a-aa- 
cxaabi, acnycKaeMbie ecxecxBeaao — paAaoaKxaBauMa 
xHa{e.auMa 3.aeMeaxaMa. TaKHM nyxeM, Kaa yace roBO- 
paAOCb, Pe3ep4)opA enepBue' ocymecxBa;i aAepayio 
peaKuaio— npeBpameane aaoxa b Kac.aopoA. 

BxopHceaae a-aacxaubi b aApo axoMa aaoxa npaBO- 
Aax K Ao6aB.aeBaio AByx npoxoaoB a Asyx aefixpoaoB. 
lipa 3XOM aapymaexca aopMaJibBbift aaeprexaHecaafl 
peacaM aApa, Kax roBopax— HApo „BaKa;iaexca“. B xa- 
KOM cocxoaaaa aApo npeSbiBaex aeAOAxo; oao Bu6pa- 

CbiBaex OAaa npoxoa, a xa- 
KBM o6pa30M oSpaayexca 
aApo axoMa Kac.aopoAa. 

B 1934 r. (JipaauyacKae 
yaeaue OpeAepax }Ko.?iao- 
Kiopa a ero cynpyra Hpea 
Kiopa, oS^iyaaa ajnoMaaaft 
a-Hacxau,aMH, ocymecxBana 
peaKuaio, npa Koxopoft a.aio- 
Maaaft npeBpaiua.nea b pa- 
AaoaKXBBBuft (J)oc$op. 9xa 

Phc. 11. CxcMa npeBpameHHH peaxuaa a npaBe./ia k ox- 
paAHH B paflOH, KpbixHip HCKyccTeeaaoft pa- 
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AHOaKTHBHOCTH 3./ieMeHTOB. 
yKasaHHan peaKUHs npOTC* 

Kaer MeAyiomHM oCpasoM. 

B STOfl peaKUHH(CM.pHC. 12 ') 
npOHHKHOBeHHe a-qacTHuu 
B Hflpo a;iK)MHHHH npH- 
BOAHT K TOMy, * 1 T 0 BMeCTO 
13 npOTOHOB, HMeBUIHXCH B 
HApe aAIOMHHHSI, CTaHOBHTCH 
15 npOTOHOB. TaKKaKHHCAO 
npoTOHOB B HApe oiipeAe- 
AHBT MeCTO B nepHOAHHCCKOfl 
TadflHUe SACMeHTOB, to mu 
nOAyHHM SACMCHT C HOpHA* 

KOBUM HOMepOM 15; T. 6. 

H30Ton 4)oc4>opa. nocKO.abKy 
a-qacTHua, KpoMCAByx npo- :>Ko;iho-Kk)ph. 

TOHOB, HMeCT 61116 ABA H6ft- 
TpoHa, TO qHc;io nefiTpoHOB 

B 5 IAP 6 aniOMHHHH CTAHeT 16, T. 6 . yBeAHHHTCH HA 2. 
Ecah npH 3T0M yq 6 CTb, HTO B npou 6 cce p 6 aKUHH npo- 
H 30 I 1 IAO H 3 Ay'ieHHe OAHOrO HeftTpOHa, TO MU nOAyHHM 
3 A 6 MeHT, B HApaX HTOMOB KOTOpOTO 15 npOTOHOB H 
15 H 6 flTpOHOB ( 3 AeM 6 HT C HOpflAKOBUM HOMepOM 15 H C 
"MaCCOBUM HHCAOM 30), T. 6 . H 30 TOn (})OC(J)Opa (MaCCOB 06 
HHCAO o 6 uqHoro npHpoAHoro 4 >oc 4 >op 3 paBHo 31 ). Ato- 



Phc. 12. HcKyccTBCHHoe npeBpamcHHc ajnoMUHHii 
9 paAHoaKTHBHbift H30Ton ^oc4>opa c nocaeAyro* 
lAHM ero npeBpameHHPM b xpeMKHii. 
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MH HsoTona 4)oc{J)opa OKasbisaioTGii HeycxoftHHBUMH. Ohh 
npeBpamaiOTCfl b aroMu Hsorona KpeMHHH cor^iacHO pe- 
aKUHH: 

OosHTpoH — ^acTHua, Macca KOTopofl pasna Macce 
BJieKTpoHa, a aapH;^ paseH no BejiHMnne h oSpaien no 
anaKy aapjiAy a^eKxpona. 

TaKHM oSpaaoM, B pe3y;ibTaTe 6oM6apAHpoBKH G6biK- 
HOBennoro a;iioMHHHH a-qacximaMH noHBJiaexca (Jdoc- 
(|DOp, KOXOpufl 06 /iaAaex paAHOaKXHBHbIMH CBOfiCXBaMH: 

OH HcnuxbiBaex caMonpoH3Bo;ibHoe npeBpamenne, H 3 ;iy- 
naa npn sxom nosnxpoHbi. FlepHoa nojiypacna^a paAHO-' 
aKXHBHoro 4)oc(J)opa oKaaajica paBHbiM 2,5 mhh. 

OxKpbixne cynpyroB }Ko;iho-Kk)ph noKaaajio bobmo*- 
Hocxb noayaeHHH pa3Hoo6pa3Hbix HCKyccxBCHHbix paAHO- 
aKXHBHux aaeMenxoB c pa3;iHaHbiMH nepnoAaMH no;iy- 
pacnaAa., 

B HacxoHui,ee Bpema axo oxKpuxne nojiyan^io ujHpoHaft- 
nine npaKxnnecKHe npaMenenna, o hhx 6yAex penb HH>Ke. 

HACTHUbl-CHAPflAbI H HX HCTOHHHKH 

MHoroHHCjieHHbie HCC.xeAOBaHHa aASpHux peaxuHft 
npHBean 4)H3 hkob k BbisoAy, nxo a^h ycneniHoro ocy- 
mecxBJienna Ke^iaeMux npeBpamenHfl BemecxB neodxo- 
AHMbi MomHbie HCxoannKH Hacxnn-cHapaAOB, Heo6xoAHMbi 
cpeACXBa A^H ycKopeHHH nacxnn, ■ coo6meHHH hm anep- 
XHH. iI,eAO B XOM, HXO OCymeCXE^ICHHe HCKyCCXECHHOrO 
npeBpameHHa aAep bosmokho ^innib nyxem nonaAaHna 
B HHX HacxHuaMH-CHapaAaMH. Hxo6bi nonaxb xpyAHOcxb 
xaKoro nonaAaHHa, npeACxaBbxe ce6e oxHOcnxe^bHbie paa- 
Mepbi axoMa h aApa. 

OxHocHxejibHo pasRiepoB axoMa acHoe npeAcxaB;ieHHe 
Aaex c^ieAyiomnft npHniep: Ha aakhc oahoxo caHXHMexpa 
MOiKHO noMecxHXb B paA 100 Man. axoMOB BOAOpOAa. 
C;ieAOBaxe;ibHO, AHaiwexp axoMa BOAOpOAa paaen oAHoft 
cxoMH;i;iHOHHoft Aoac caHXHMexpa (10-® cm). flApo xe 
axoMa BOAOpOAa (npoxoa) HMeex AHaMexp b 100 xbic. 
paa MeHbmnft, neM AHaMexp caMoro axoMa, x. e. paaen 
10“^® CM. Ecan 6bi cymecxBOBaa MHKpocKon, Koxopbift 
6bi;i cnocoSeH yBe;iHHHXb aApo axoMa BOAopoAa ao oa- 
Horo MH^i^xHMexpa, xo npn axoM AHaMexp caMoro axoMa 
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OKaaa^icfl 6u paBHUM 100 m . 3to ananHT, mto a;ieK- 
TpoHbi BpamaioTCH BOKpyr fl^pa Ha OTHOCHre^bHO 6o;ib- 
lUHX paCCTOHHHHX, . 

MTo6bi npaBHjibHO HapHCOBaxb HaofipaxceHHC aiOMa 
BOAOpoAa Ha 6yMare,MH aojdkhu 6bi;iH 6 h nanepTHTb xpyr 
c paAHycoM 50 m,\ HApo H3o6paHca;iocb 6bi xorAa xo>i- 
KoH, HaHeceHHoft MepxeacHWM KapaHAauioM b ueHxpe xa- 
Koro Kpyra. 

HxaK, HApa axoMOB upeaBbiHaftHO Ma;iH no cpaBHeHHio 
t caMHMH atoMaMH. B xaKHx MaAbix o6'beMax cocpeAO- 
XOHCHU npoxoHU, Koxopbie, Kax 6bi;io CKasaHo, b 1840 
pa3 xHJKe^ee aAexxpoHOB. Hmchho noaxoMy HApo axoMa 
HBJiaexca H0CHxe;ieM hohxh Bcero seca axoMa. 

CpaBHHBaa pasMepu axoMOB h hx HAep MexcAy co6oh, 
MU MoxceM cKaaaxb, hxo HApa axoMOB xio6oro BemecxBa 
pacnoAOHceHU na AOCxaxoHHO yAaAeHHux paccxoHHHHx 
Apyr ox Apyra. Ecxh 6u Haw yAaxocb, nanpHMcp, co- 
6paxb axoMHue HApa boah, HanoAHHiomefl 6accefiH hao- 
maAbK) 1 H c rAy6HHofl 120 m , to axa HAepnaH Ma- 
XepHH MOXAa 6U nOMCCXHXbCH npHMepHO b 1 h hmcab 
6u Bee OKOAO 120 mah. m, b xo epeMH Kax Bce aAex- 
XpOHU, BXOAHIUHe B COCXaB BOAM, 6yAyX BeCHXb OKOAO 

3—4 xuc. m. 

OxcioAa AOAHCHo 6bixb HCHo, Hxo npH oSexpeAe HAep, 
Koxopue Mu xoxHM HpeBpaxHXb B Apyrne HApa, nona- 
AaHHe nacxHHu-CHapHAa b hapo 6yAex peAXHM co6u- 
XHCM. CAeAaxb cxoakhobchhh naexHU c HApaMH nacxuMH 
MOXCHO AHUib oahhm nyxcM— nyxOM cosAanwH HCxoHHHKa, 
Koxopufl BuSpacuBaA 6u orpoMHoe mhcao naexHu a^h 
6oM6apAHpoBXH HAep- H.o ecxb h Apyran xpyAHOCXb 
ocymecxBAeHHH HAepnux npeBpamenHll. Ona aaKAio- 
naexcH b cACAyiomeM. 

Hapo BapHHceHO noAOxcHxeAbHO, npaneM BeAHMHHa 
sapHAa HApa yBCAHHHBaexcH no Mepe yaeAHqeHHH neca 
axoMOB. Ecah y npoxona aapHA SApa paaen 1, xb y ypa- 
Ha OH coexaBAHex 92 eAHHHuu, Flpa o6cxpeAe HAep no- 
AoxcHxcAbHo 3apH5KeHHUMH HacxHuaMH, a OHH name Bcero 

H npHMeHHKJXCH B KaHeCXBB CHapHAOB^ CHAa SACKXpH- 
necKoro oxxaAKHBaHHH 6yAex xcm boAbnie, neu xHxce- 
Aee xo HApo, Koxopoe mu xoxhm npeBpaxnxb. 


^ OipHuareJibHo 3apa>KeHHbie qacTHuti He npHNienaioTCfl b Kane- 
CTBe BAepHbIX CHapH^lOB BBHfly Ma;iOCTH MaCCH. 
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npeoAo;ieHHH sjieKxpHHecKHx ch;i OTTa^iKHBaHHH 
HApa— MHuieHH H qacTHuu-CHapHAa cymecTayex xoabKO 
OAHH nyxb — coodmenae HacximaM-CHapaaaM AOCxaxoH- 
HOft KHHeXHHeCKOft SHepTHH. 

HxaK, A-'iH ycneiuHoro ocymecxBAeHHfl naepHux npe- 
BpameHHft HeodxoAHMa ycxaHOBKa, Koxopaa Aaaaaa 6bi 
AocxaxoHHoe Ko^iHnecxBo HacxHU-CHapaAOB, CKopocxH 
Koxopbix MOJKHO 6bi;io 6bi yeejiHMHBaxb ao nyatHOft bc- 
/IHMHHbl. C 3XOH UCJIbK) yqCHUe C03Aa^H yCKOpHXejIH 
qacxHu^ qacxo HaaMBaeinbie aAepnbiMH nyuiicaMH. B sxhx 
ycKopHxeAsx mokcx dbixb paaorHano doAbuioe koahhc- 
cxBo 3apH)KeHHbix qacxHA Aaa odcxpe^a HAep ^axoMos 
^lodbix BemecTB. KoAHqecxBO ace ycKopenHux qacxHu 
(„HAepHbix CHap3A0B“), noayqaeMux b coBpeMenHbix yc- 
KopHxeaHx, Moacex duxb CACaano ropaaAO SoabuiHM, 
Hew y npHpoAHbix paAHoaKXHBHwx saeMeaxoB. 

CymecxByiox paaaHqnbie xhou ycKOpaxeAefl. CHaqaaa 
qacxHUbi ycKopaaH b nocTOJiHHOM aacKxpHqeCKOM no;ie 
c doabuioft pasHOCXbK) noxenuHaaoB. B sxhx ycKopnxe- 
anx 3He'prHfl ycKopaeMbix qacxHU onpeAeaflexca pa3HO- 
cxbK) noxeauHaaoB MeacAy aaeKxpoAaMH. TaxHe ycKo- 
pHxeaH He noayHHaH uinpoKoro pacnpocxpaHeHHH, rax 
KaK OKasaaHCb canuiKOM rp0M03 AKHMH a^h no;iyqeHHH 
qacxHU dOAbUHJX aneprHfl (npH co3AaHHH pasHOCXH no- 
XeHAHaAOB AO HeCKOabKHX MHAAHOHOB BOAbX qaCXHUH 

ycKopnaHCb AHiub ao aneprHH HecKOAbKO mhaahohob 
saeKxpoH-BOAbx)^. UlHpoKoe pacnpocxpaneHHe noay- 
qHA cnocod MHoroKpaxHoro ycKopeHHH qacxHu— mcxoa 
UHHAO xpoHa, BnepBbie cosAaHHoro b 1932 r. 3. Jloy- 

peHCOM. 

ripouecc ycKopeHHH qacxHu b uhkaoxpohc ocHOBan 

Ha CBOeo6pa3HOM H OAHOBpeMeHHOM AeftCXBHH SaeKXpH- 
qecKoro h MaxHHXHoro noaeft na sapflaceHHyio qacxHuy. 
SaeKxpHqecKoe noae ycKopHex qacxHuy, yBACKaa ee 
BAOAb CBoero nanpaBAeHHH, a MaxHHXHoe saKpyqHsaex 
ee B HanpaBAeHHH, nepneHAHKyaapHOM HanpaBAeHHio 
MaxHHXHoro noAH. ycKopeHHe qacxHu b uHKAoxpoHe ocy- 
mecxBAHexcH npH noMOiuH yKasanHux cboAcxb aaeKxpn- 
qecKoro H MarHHXHoro noAeft, HanpaBAeHHe Koxopbix 


* 9fleKTpoH-Bo;ii)T — 9TO SHeprHH, npHoSperaeMafl saeKTpoHOM b 
ycKopaiomeM ero saentpHiecKOM noae c pasHocTHo fioreHUHaaoB 
1 BOabT. 

2 $ 
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itepn^ftKy^npHO Apyf Apyry; npa stom HanpaSAeMae 
MarHHTHoro uojisi (ero chjiobhx jihhhA) itoctohhho, 
a s^ieKxpHHecKoe nepnoAHHecKH VieafleT csoe nanpaB^ie- 
HHe c onpeAe./ieHHofl nacTOToft. 

Har,/iflAHOro npeACTaB;ieHHfl jiBHHceHHH aapaxceH- 
Hoii HacTHUbi B AHK^OTpoHe AonyCTHM, qxo nocxoHHHoe 
MarHHXHoe no;ie nanpaBACHo ox qHxaxeAH nepnenAHKy- 
AHpno HAOCKOCXH 9X0X0 AHCxa, a sAeKxpHuecKoe noAe 



Phc. 13. flBHJKCHHe sapflHceHHoii qa- 
CTHUbi B MarHHTHOM noJie, HanpaBjieHHe 
KOToporo nepneHAHKyjiapHo hjidckocth 
qepTejKa. 


(HanpaB;ieHHe Koxoporo MenfleTCH to BnpaBO, to b^icbo) 
pacnOi/iOHceHO no n^ocKOCTH ./iHCTa. Tor^a sapHxceHHbie 

nacTHUbi (CKa)KeM, ny^oK npOTOHOs), nonaBuine 
OT HCTOMHHKa A B 9TH HOJIfl, HaMHyX ABHraTbCH HO COH- 
-pa;iH, ^lexcameft Ha h^iockocth jiHCxa, kbk sto noKasano 
Ha pHCyHK6 13. B BcpxHcft o6./iacTH P nacTHua ^bh>k6t* 
CH B npaByio cxopony MHxaxeAH, a b HH^nefl o6AacxH 
K-b ACByio. K MOMefixy npHxoaa mbcxhuu hb Bepxneft 
o6AacxH K HHHCHefl HanpaBAeHHe SAeKxpHHecKoro ooah 
MeHsexcH, qxo hphboahx k eme 6oAbffleMy yBeAHHCHHio 
ee CKOpocxH. Oocac AOCTaxoiHOro KOAHqecxBa tbkhx 
UHKAOB sacxHua noAynaex 6oAbiiiyK) CKopocxb h m- 
npaBAHexcH na MHiiieHb (Ha haph axoMOB BemecxB). Ha 
PHcyHKC 14, Cl noKaaaH o6mHft bha sAeKxpoAon (AyaHXu), 
HMeiomHx (bopMy noAyKpyra, Ha Koxopue hoahcxch ne- 
pcMCHHoe sACKxpHHecKoe HanpaaceHHe. Me»Ay sAeKxpo- 
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Phc. 14. CxeMa UHK.aoTpoHa: 

jiyaHTbi; ;tyaHTbi Me>K;iy no;iiocaMH Marnwra. 


AaMHCOSAaerCH a^ieKTpHHecKoe no;ie, HanpasjieHHe koto- 

pOrO MGHH6TCH B TflKT C KaH<Al>IM HOJiyoSopOTOM RpaTTTPHHyr 

nacTHu B MarHHTHOM no;ie, npHJiOKeHHOM nepneHAHKy- 
jiBpHO njiocKoCTH AyaHTOB (pHc. 14,6). XlyaHTH, pacno./io- 
KeHHbie B BbicoKOBaKyyMHoft KaMepe, naxoAHTcn Me>KAy 
no*aK)caMH 3./iGKTpoMarHHTa. HaAHMHG BbicoKoro BaKyyMa 
h6o6xoahmo, TaK KaK HeaapflHceHHbie HacTHii,bi BosAyxa 
B KaMepe ch^ibho MemaioT pa6oTe AHK^ioTpona. B ochobc 
ycxpoHCTBa TaKoro AHK^orpoHa Jie>KHT npHHUHn nocro- 
HHCTBa nepHOAa o6paiAeHHH nacTHU b Ayanrax. ripH 
OReHb 6o;ibuiHX cKopocTHx HacTHu, Macca hx, corAacHo 
XeOpHH OTHOCHXeAbHOCTH, y BeAHHHBaCXCH. 3x0 npHBOAHX 
K BospacxaHHK) nepHOAa o6pameHHH nacxHii, npn pa- 
cxymeM paAHyce o6paiij;eHHH. B axoM CAynae ycKo- 
penne HacxHu; npn homoiah i^HKAoipona OKaaaAocb 
HeB03M0x<HbiM, xaK KaK nacxHUbi npHAyx b saaop ne b 
xaKx c HSMeneHHeM nacxoTbi ycKopHromero hx SAeKxpn- 
necKoro hoah, a c neKoxopbiM oxcxaBaHHeM no 4)a3e. 
BbixoA H3 SToro noAOKeHHH 6biA HaHAOH B 1944 r., 
KOFAa COBexCKHH (J)H3HK BCKCAep H aMCpHKaHCKHH (})H- 
3HK MaK-MHAAan (HesasncHMo Apyr ox Apyra) npeAAO- 
KHAH MeXOA „aBXO(|)a3HpOBKH“ yCKOpHOMblX nacxHu. 
B ocHOBe 3X0X0 MexoAa aokhx MeAAenHoe h Aocxaxonno 
nAaBHoe HSMenenHe wacxoxbi nepeMenHoro SAeKxpHqec- 
Koro noAH (hah BeAHRHHbi MaxHHXHoro noAH) no Mepe 
ycKopeHHH nacxHii;. Hoao neMHoro aoaxcho onepe^axh 
nacxHAbi, xaK nxodbi coxpannxb „ycxoHnHBocxb nacxHU 
no nacxoxaM". 3xo snanHx, mxo ecAH KaKaH-HH6yAb na- 
cxHua oxcxanex ox rpynnu, xo ona nonaAex b aaaop, 
KoxAa ycKopBiou],ee noAe ycneex napacxH; b sxom cAy- 
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•iae OHd, yckopaflcb, AOrokHT rpynny. ficjiH Mce kaitak- 
HH6yAb qacTHua 6eMCHT Bnepea, to oHa nonaAet b aa- 
3op paHbuie, HCM no;ie ycneet AocTHrHyrb MaKCHMyMa; 
B 9T0M cjiy'iae ona no;iy«iHT MCHbiuee ycKopeHHe, b cHjiy 
Mero Apyrne qacTHuti ee aofohht. 

HcTpyAHO aaMeTHTb, hto na ochobc sxofl hack mohcho 
nOCTpOHTb yCKOpHTCAb AByX THBOB. B nepBHx THnax 

H3MeHfleTCH MacTOTa sAeKTpHHecKoro noAH npH nocro- 
HHHoft BCAHBHHe MarHHTHoro HOAs, a B ApyrHX THnax 
MCHHeTCfl BeAHHHHa MarHHTHOrO nOAfl npH HCHSMeKHOft 
qacTore sAeKTpHnecKoro tioah, riepBuft thh ycKopH- 
TCAeft noAyHHA HaaeaHHe 4)a30TpoHOB, a Bxopoft— CHHxpo- 
xpOHOB. 

MoHCHO MCHHTb OAHOBpeMCHHO H naCTOTy aACKTpH- 
necKoro h BCAHnnHy MarHHTHoro noneft Tax, HTo6bi pa- 
AHyC Op6HTbI COXpaHHACH nOCTOHHHHM. TaKHC yCKOpH- 
TeAH noAyHHAH HasBaHHe CHHxpo^aaoxpoHOB. MarHHT 
CHHxpof^aaoTpoHa ne cnAouiHofl, a HMeeT ,$opMy KOAbua, 
Tax xax MarHHTHoe noAe b neHTpe MamHHU ne HyacHo. 
OoTorpa^HK) CHHxpo(J)a30TpoHa, coopyaceHHoro b CCCP 
no HAce BexcAepa npHBOAHM Ha pHcynxe 15. 3tot chh- 
xpo4)a30TpoH paccHHTan na ycxopeHne npoTOHOB ao 
SHeprHH 10 MApA, SAeXTpOH-BOAbT, 

JIah ycKopeHHH aAexTpoHOB cymecxByioT Tax Haau- 
BacMbie deTaTpoHH. ripHHUHn pa6oTH 6eTaTpoHa saxAio- 
naeTCH b tom, hto b hhx dbicxpoe HSMeHeHHe MarHHT- 
Horo noAH co3AaeT ycKopflK)mee sAexTpHnecxoe hoaq^ 
BeTaxpoH npeACTaBAHCT co6oft- MarHHT, Boxpyr xoto- 
poro pacnoAOJxeHa noAaa xoAbueBan Tpy6xa. /I,ah ycxo- 
peHHfl 6oAee THXceAbix nacTHA (cKaaceM— npoTOHon) 6e- 
TaxpoH HeroACH, Tax xax A-aa sToro Tpe6oBaAOCb 6bi 
CAHUIXOM CHAbHOe MarHHTHOe nOAC. 

B nocACAHHe roAw nocxpoeHo doAbiuoe xoahhcctbo 
ycxopHxeAeft xax b CCCP, Tax h aa pySeacoM, npn no- 

MOUiH XOTOpHX OCyiUeCTBABHO 6oAbmoe HHCAO HAepHUX 
pacmenAeHHft npH bhcoxhx sneprHHx a noAyaeno MHoro 
paAHOaKTHBHMX H30TOnOB (o HOBeftuiHX THHaX ycxopH- 
TCAeft, coopyxceHHux H HAaHHpycMHx B CCCP, a Tax)Ke 
H HexoTopwx nepcnexTHBax cosAaHHH mouihux MaAora- 
OapHTHux ycxopHTeAefl, mu dyAfiM roBopHTb b nocACA- 
Hefi TAaBe, nocBamenHofl xocMHaecxHM AyaaM). 

ycxopHTCAH npH3BaHU curpaTb OrpOMHyiO pOAb 
B paSBHTHH aTOMHOfl (|)H3HXH. 
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Phc. 15. Bha KOJibueBoro sJieKTpoMarHHta CHHxpo(})a30TpoHa na 
10 MHJIJIHapAOB SJieKTpOH-BOJIbT (SHepFHH yCKOpHeMUX npOTOHOBj. 

Ha nepe^neM njiane bhahu na™ HceJiesHUx jihctob, h 3 KOToptix 
cocTOHT MarHHTHaH cHcreMa. 
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B ycKopHteJiHx 6biJia BnepBue oTEputa BaacHaa HAep- 
Haa peaKUHH. OpH cTOJiKHOBeHHH c ycKopeHHUMH npo- 
TOHaMH, no^yaeHHWMH b itHK^ioTpone, HApa ;ihthh pac- 
men./iH.aHCb Ha abc a-aacTHUH cor^acHo peaKHHH: 

gLi’ + ^ 4- sHe*. 

BTopaceHHe b hapo ^hthh c aapaAOM 3 h c Macco- 
BtiM HHc;iOM 7 ycKopcHHoro npOTOHa ftae? cHaaa^ia sApo 
6epH;i/iHfl (c aapHAOM 4 h MaccoBUM hhwom 8); noc- 
;ieAHee cpaay ace pacnaAaeTCH Ha abc a-nacTHHu, t. e. 
no^iyaaeTca AS^eHHe sApa ^ihthh na ABa sApa retina. 
9to nepnaa peaKHHa, noKaaaBuiaa yaenuM nyTb k npHH* 
HHCHaabHOft B03M03KH0CTH HO^yaeHHa HAepHOft BHeprHH 
nyxcM AeaeHHa aAep axoMOB. 

B npHMcpe c jiaxHCM mu hmccm as^io c aAepnoft 
peaKUHefl, npn Koxopofl npoHcxoAHx AS/icHHe ue^ioro 
aApa B oxaHHHe ox H3;iyweHHa oxAeabHux aaoxHu ha- 
poM npH ero paAHoaKXHBHOM npeBpamenaH. OpH noAo6- 
Hoft peaKUHH BUAe;iaexcH eiue 6o^buie sneprHH, hcm 
npH paAHoaKXHBHOM pacnaue; HanpHMep, 1 z ^hxhh npn 
nojiHOM Ae^CHHH HAep ero axoMOB Aaex xen^ioxy, ahh 
HO^ iyHeHHH KOTopoft xpe6oBa;iocb 6u oKeab 7,3 m bu- 
coKOKauecxBeHHoro yr;ia. 

BosHHKaex Bonpoc: He;ib3a ;ih Hcno.ab30Baxb na npax- 
THKe 3XOX MexoA noayqeHHH aneprHH? Bca 6eAa b xom, 
Mxo A^a 'coaAaHHH ycKopeHHux npoxoHOB (b HyxcHux Mac- 
mxa6ax) xpe6yioxca KOAocca;ibHue saxpaxu, xax KaK 
UHK;ioxpoH — 3X0 caoHCHoe coopyxceHHe, y Koxoporo 
9AHa jiHuib AeraAb, Marnnx, BecHX ox HecKo^ibKHx cox 
AO HCGKO^IbKHX XUCaHWOHH. KpOMe XOXO, BBHAy Ma^IOCXH 
pasMMOB o6cxpe^HBaeMux aAep-MHuieneft hhcvio nona- 
AaHHfl* npoxoHOB B aApo ;iHXHa (onpeAe^iaioiuee hhc^io 
auepHux AC^eHHft) caHuiKOM Ma;io. 

Ho npn noMoiuH ycKopeHHUx aacxHu, no^iyaacMux 
B uHK;ioxpoHe, B Hacxoamee Bpeua b auepHux ;ia6opa-. 
TOpHax Moryx 6uTb no^ayaenu paAHoaKXHBHue Hsoxonu 
noaxH Bcex xHMHaecKHX 3;ieMeHX0B h npeBpaiuenu 
oahh 3;ieMeHxu b Apyrne. B uacxHocxH, nyxcM HCKyc- 
cxBeHHofl paAHoaKXHBHOCTH 6u;iH nojiyaeHu nenaBecxHue 
panee xHMHaecKHe a^eMeHxu xexneuHft, npoMexHft, acxa- 
THH, saHHMaioniHe ceftaac b nepnoAHaecKoft xa6aHue xh- 
MHaecKHX BueMeHTOB Ni 43, 61, 85. HcKyccxBenHuM 
nyxeM noayaeHu h saypaHOBue xaHceAue aaeMeHiu 

3 A. A. A(Ay;ijiaea S3 
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HenTyHHft, njiyTOHHft, aMepMUHft, KiopHfl, depKjiMfl, Ka^it- 
■(popHHA, sfiHiuTeflHHfl, (pepMHft, MeHAG^ieeBHfl H Ho6e;iHfi 
(HeAaBHO OTKpHTUft CTO BTopoft 9 ;ieMeHT)^. B HaCTOa- 

mee speMa nayKe HSBecTHbi 6o;iee 700 HCKyccTBenHUx 

HSOTOnOB 3;ieMeHTOB. 

OAHaKO caMbiM BajKHbiM pesyAbTatoM HByaeHHa npe- 
BpameHHft aXOMHUX aACP aBHAOCb OXKpblTHe B03M0)KH0- 
cxeft BbicBo6o2CAeHHa aHepraa, CKpuxoft b neApax axoMa. 
3x0 OTKpblXHe OKasaAOCb CBHSaHHblM C HeSxpOHaMH. 

HeflxpoHbi KaK aacxHiibi, AHiucHHbie sAeaxpHaecKoro 
sapaABj He Moryx 6bixb ycKopeHu b AHKAOxpone. JXo. b 
9XOM OHH H He HyJKAaiOXCa, BBHAy HX HCKAKjaHXeAbHOfl 
CnOCOpHOCXH BSaHMOACfiCXBOBaXb C aApSMH aABMeHTOB, 
xaK KaK OHH He HcnbixuBaiox SAeKxpoMarHHXHoro BsaH- 
MOAeflCXBHH C HApaMH-MHUieHaMH. Hcxohhhkom Heflxpo- 
HOB M0)Ke'x cAyacHxfa, HanpHMep, CMecb depHAAHa c 
BemecxBOM, HSAyaaromHM a-aacxHUbi, Hanpanep paAHCM. 
B axofl CMecH pasBHBaexca caeAyiomaa peaKUHa: 

,Be« + -jHe^ — > sC"® + 

6epH;i;iHft a-qacTHua yraepcji HeflipoH 

ripHBOAHMaa 3Aecb aAepnaa peaKuna, npn Koxopoft 
6epHAAHft npeBpamaexca b yxAepoA noA AeflcxBHCM 
a-aacxHU, aBAaexca HCXopnaecKofl: npH ee homoiuh 
B 1932 r, BnepBue 6biAH noAyaeHU HeftxpoHbi. 

TaK KaK paAHft HBAHexca aACMenTOM peAKHM , to xa- 
KOA nCXOHHHK HCAxpOHOB fiblA 6bl CAHUIKOM AOpOXHM 

Aah . npaKXHHecKHX HyacA. KaK 6yAex bhaho h3 abab- 
HeAHiero, nposBOACXBO pasAHMHwx H30xonoB A-aa nyacA 
HayKH H xexHHKH, a xaK*e h i,AH noAyaeHHa axoM- 
Horo B3pbiBHaxoro BemecxBa (nAyxOHHA, ypan 233 h 
xphxhA), ocymecxBAaexca b thkom moihhom HC-xoHHHKe 
HeAxpoHOB', KaKHM HBAaexcH aAcpHbiA peaKxop. 


1 Poflb lacTHU-CHapaaoB b cjiyaae HCKyccTBennux npeBpamenHtt 
Tfl)Keflux aaypanoBux BJieMeHTOB nrpaiOT HefiipoHU h ycKopeHHwe 
HOHu aerKHX saeMenTOB. 
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* jiAePHAfl 3HeprM5i • 


O TOM, qTO BHyrpH axoMa CKpuTu 6o;ibmHe aanacH 
SHeprHH, CTa.ao HaaecTHO yace noc^ie HayMCHHa ecxecx- 
BeHHOft pailHOaKXHBHOCXH. HanOMHHM, HXO paaHOaKTHB- 
Hue BemecxBa HenpepwBHO nocuaaK)x b oKpyacaromee 
npocxpaHCXBO anepraio BMecxe c a-, p- h Y-;iyqaMH h ohh 
Harpeeaiox OKpyacaromyio cpeay (phc. 16). O^HaKo axo 
BbiAe^eHHe aneprHH HAex HpeaBunaftHo MCA-aenHO, h o 
npaKXHqecKOM HcnovibaoBaHHH ee ne Moacex 6HXb h 
peHH. 

OpH KaacAOM aKxe HCKyccxaeMHoro HAepHoro npe- 
BpaiueHHH, BuauBaeMoro HacxHu,aMH-CHapjiAaMH, Moryx 
XaKHCe BblACAHTbCH OXHOCHXeabHO COAbUJHe aHepXHH, OA- 
HaKO axH aKxbi npoHcxoAHX qpeaBbmaftno pcAKo H3-3a 
Maabix'pasMepoB axoMHux HAep. BosMoacHocxb npaKXH- 
qecKoro HcnoAbsoBaHHH BHyxpHHAepnoft aneprHH duAa 
ycxanoBAena nocAe othputhh oahofo h 3 aaMenaxeAb- 
HefllUHX <J)H3H«ieCKHX HBAeHHft— ACAeHHH axOMHblX HACp. 
HcxopHfl axoro oxKpuxHH xaKOBa. B 1934 r. HxaAbHH- 
CKHfl 4)H3 hk Shphko 4>epMH (1905—1956) npoH3BeA onux, 
ueAbio Koxoporo Suao HCCACAOBaxb peayAbxaxbi bo3- 
AeflcxBHH HefltpoHOB Ha HApa ypana. OepMH HaAenAca 
noAyKHXb xaKHM HCkyccxBeHHUM nyxcM aAeMeHxu 6o- 
Aee THHceAbie, HeaceAH ypan, h BuacHHXb, noneMy Bcxpe- 
HaiomnecH Ha seMAe BemecxBa cocxoax ahuib h3 92 xh- 

3 * . 35 
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r iTOB aTOMOBj- iiotieMy 

MypaH :HB;iHe,TCH nocV 

."'vieOTHM' .a/ieMeHTpM 

- B nepHoAriqecKoft CH- 

- CTeMe MeHAe^ipesa. 



' Onbif ' noka3a.a, • 

) MTo noc^e p6^yMe- 
'.r HHH ypatia ■■ Hefirpo-.- 
^/HaMPr-:, nbHB/iHeTCH 
/ pa^tHOaKTHBHOe ' ;-H3- 
' ^lyHCHHe OHeWb c jiOK- ' 

, ,.,HproVcoGTaBa| onut 
- rOBOpHVi O' TOM, HTO 
/ .noA fleftcTBHeM Hefi- 
' T'pOHOB C aXOMaMH 
, >■ : >, ;\v; ^ ^ npoHcxoAHT' 

■ Phc. , 16 .’ nyTH flBHiKeHH!! ->iacTHu, Hcny'-V Kakke-TO HBMeHeHHH. 

ckaeMux paflHdaKTHBHWM- HCTOHHHkoM., Ho KaKHe^-riOHCKaMH 

' ' , A ' ..,' J ^ -pTBe ja ka 3 tot -Bon- 

■ po.c 3aHH;iHCb;,HeMeitKke h .4>paHuy3CKHe 4>H3HkH'.' narb . 

Aakkpeb, cifojKHbipf K HCC.aeaoBaHHH.'- B pe- 

' syjibTaf e BbiabkHyiocb;‘HT 0 ,,nprnpna 4 aHHk b haPO ypaHa 
Hfeft.Tpo.H npoH 3 BOAkt ' coBepuiepHO., HeofibiHHoe' npeBpa- 
iii,eHHe:' aiapo -ypaHa. packa/ibiB^eTca , ka'-ABe npjioBHHbi. / ■ 
Elponecc .aTOT ■H3p6pa®eH‘ Ha'^ p Tak Pbivia.' . 

: OTKpbiTa peaKUHH;ae.^eHHH Hflfijj ypana noA AeHCTBHeM 
HeftTppHOB. ’ ^eTaAbHpe . ^spSpajKeHHe: xoAa- aToft. Ba^- ' 
Hefiiiieft aAepHoft 'pea^KUHH A'anP na J)HGyHKe 18, rAe noKa- 
3aHo' paAHoakTkBHO.e^npeBpaiiieHHe’^npoAyKTOB AeAenna - 
ypaHa. : ./ A,' ..-y" , /X; ' ' 

3aMeHaTe.iibHpft 6co6eHHpCTbK) peakitHH AeAeHHH HAep' 

' ypaHa ' flBHAOcb y BbiAeAeHHe: 3HaMHTekbHbiX' KpAHaeeTB 
' 3HeprkH.. 3 to BceAHAO -Ha.fl,e)KAy na otKpbiTHe/cnoGo6oB ; 
. HcnoAbaoBakHj' HA.epHOft saeprHH ,tA/!H 'npakT-nHeekHx. ' 

.neAeft'. ' ■' 

JIAEP yPAHA HEHTPOHOB , ^ 

HccAe'ApBaHHH' AeAeHHH'HAep- ypaka noA ^AcflcTBHe'M 
>;.HpfiTpipHpB5npka3aAH,,,H^^ AeAe'HHH HApa ypana Bbi-/ '- 
AeJiHeTcaAne , APAbkp .'oTHOCH'feAbHo. SpA'biiioe KOAkne-^, 
CTBO: 3HeprHH,.;Ho /HJnpoHCxoAHT HcnycKaHHe ’_6 t OAHorb. 

Ap fpex -■bbicTpbix; HeflTp .coAepJKamHxcH' aii'pe', 
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ypana (cm. pHC. 17). 3th HefixpoHu b cbok) onepeAt 
cnocoSHH BUBBaib pacmen.aeHHe HAcp axoMOB ypana, 
npHBOAHiuee k BceBospacxaiomefl uennofl peaKUHH. Kbk 
H 3BecxHO, npHpoAHwft ypaH b ochobhom cocxohx Ha 
H 30 xonoB ypana 238 h 235. B npHpoAHOM ypane ypan 238 
cocxaBAHex 99,3%, a ypan 235—0,7%. Ha sxhx 
ecxecTBCHHUX H30xonoB ypana naH/iynmefl cnoco6Hocxbio 
Ae^eHua (noA B.aHHHHeM neSxpoHOB) o6.aaAaex ypan 235; 
nan bhaho, ero b npupoAnoM ypane b 140 paa MCHbiue, 
qeM ypana 238; 

OcxanoBHMCfl na Bonpoce o ,xom, nan nponcxoAHX 
Ae.aenHe «Aep ypana noA AeftcxBneM nefixponoB. B onpy- 
xcaromeM nac BoaAyxe BcerAa HMeioxcH nefixponij. Heft- 
xponu 9XH coaAaiOTCH nyxeM pa36HeHHH axoMnux HAep 
BoaAyxa KOCMHnecKHMH jiynaMH, HAymnMH hs MHpoBoro 
npocxpancxBa na namy n^anexy. KpoMe xoro, nan nona- 
aaAH B 1939 r. coBexcKHe ynenwe T. H. <I>AepoB h 
K. A. nexpacan, HApa ypana caMonpoK3BOAbno 6e3 



Phc. 17 . fleneHHC aaep ypana 235 noa aeftcTBHeu HefixpoHOB, 
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Phc. 18. PaiiHoaKTHBHoe npcBpameHHe 
npoiiyKTOB ;^e;IeHHfl ypana 235 (p—npoxon, 
rt— HeiiTpOH). 
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BCHKOrO BHeniHCrO BOSACflCTBHH ACAHTCH HB ** 

noH KBHCAOM Ae^eHHH HcnycKawTCH abe-tph HefitpoHa 
B 1 KZ ypana eaceceKyHAHO npoHCxoAHT npHMepHO natb 

caMonpoH3Bo;ibHbix AC^ieHHfi, B pesyjibTaTe «ero eKe* 
CeKyHAHO B HCM nOHBAHIOTCH 10—15 CBOfiOAHUX HCft- 
TPOHOB, KOTOpbie cnoco6Hbi npoH3BOAHTb Aa^bHefliuee 
ne^ieHHe flAep ypana. Ha SToro hcho, uto ccah mu 
HM eeM B cBoeM pacnopHMccHHH KycoK ypana, to HMeexcH 
6o;ibmaH BepoHxnocTb, mto neflxpon nonaAex » 

KVCOK /ih6o h3 B03Ayxa, jih6o h3 AeflHiunxcH caMOnpo- 
HLo.ibHO HAep ypana.' TaKHM o6pa30M, caMa npnpoAa 
StoVeT ?03M.»K. He9TpOHH«X CHagHJOB. CopB- 

mHBaexcH: KaKOBa nce Aa^ibnefliuaH cyAb6a HeflxpoHOB 
nonaBuiHX b nycoK ypana? Onn Moryx CTO^KHyxbcn ah 6 o 
c flApoM ypana 238, .nH6o c hapom ypana 235 . Emh neft 
Toonu cxaaKHBaioxcH c 

* — OOO 


HApaMH ypana 238, xo, 
Kan noKasuBaiox onu- 
TU, 9XH HApa ne acjiax- 
cfl, a norJiomaioT neftx- 
ponu, npenpamaHCb b 
HA pa n;iyxoHHn. Cxe- 
Ma npeBpamenna ypana 
238 B n.ayxoHH{t npHBe- 
Aena na pncynne 19. 

JlonycxHM Aaaee, 
Hxo neftxpon BsanMO- 
AeflcxBOBa.a c hapom 

ypana 235. B sxom cay- 
qae, KaK noKasusaiox 
onuTU, npoHcxoAHx a©* 
.aenne flAcp ypana 235 
Ha ABB ocKo.aKa cor.naC" 
no cxeue, npnBeAennoA 
Ha pncynne 17. OcKoa- 
KH BXH oSunno ne pan- 
Hu MencAy co6ofl H JIB- 
JIHIOTCfl pailHOaKTHBHU- 
MH (BoaeyMCAennUMH) 
HApaMH aXOMOB aJICMBH- 
TOB, HaxOAHIUHXCH B 

cpeAneft HacxH xa6HHUu 


HeumpoH 


7 = 23 HUHymbi/ 


ypdH-238 


ypoH-ZdS 



Henmynuu 


fl/iymoHUU 




cpeAHCH HatTH lau^nuB. fttt. 19. npeBpameme ^ » 

MeHAe JiBeaa: nanpHuep ^Tonift no# HenTpOTw 
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Te;i;iyp h uHpKOHHfi, a^pa aTOMOB Koropbix HeycToi'WHBu 
H npespamaiOTCH, b KOHe^HOM cqexe (wa^iyMaa p-HacTHuu) 
B ycToftHHBbie flapa axoMOB saeMCHxoB 6apHfl h Mojint- 

AcHa (^pHC. io), 

KaK HSBecxHo, iHcao HefixponoB b aapax axoMOB 
no oxHoineHHK) k ancay npoxonoB pacxex c pocxoM 
axoMHoro noMepa aaeMenxoB; noaxoMy y xHJKeaux aae- 
MeHioB VHC^IO HeBTpoHOB B B^pax („o 

K HHCViy npOTOHOB) SHa^HTCJIbHO 6o;ibme, MCM V HAeO 

llZr np„/e,eHHS 

ypana 235 y oepaaoBaBuinxcH HAep ypana Hsdbixoqnbie 
HenxpoHH ocBo6o)KAaK)xcfl. B npouecce Ae^ennH ocbo- 
eojKAaioxcH ABa-xpH HeflxpoHa. KaK mu ysHAHM Aa^ib- 
me, 9xa ocodeHHocxb pacna^a ypana cbifpa;ia Baatnyio 
po;ib B pemeHHH Bonpoca o6 ncnoyibaoBannH BHyxpn- 
HAepHofl aneprHH. 

OcxanoBHMca KopoxKo na pojin nefixponoB b hacd- 
Hbix peaKUHHx H npHBeACM neKoxopue^ npnMepu. 

Moryx 6uxb aaxBaqenu sApaMH. 
3x0 npHBOAHx K yBe;iHqeHHio nnc^ia Hacxnu b HAoe 
H K pocxy aneprnn caMoro.HApa, Koxopoe bbhav axoro 
cxanoBHxcH aneprexnqecKH neycxoHHHBbiM. Tanoe ne- 
ycxoHnnBoe hapo Mo^ex H3;iyqaxb HacxHAfai,npH axoM 
nponcxoAHx flAepnaa peaKuna xoro h;ih hhofo xnna 
(b aaBHCHMocxH ox Ha^iyqaeMbix HaoxHu). Ecah Ke aAPO 
noxAoxHB neflxpoH, naAynaex xoabko T-naoxnAy, to Seo- 
naa peaKuna ne HMeex Mecxa, n mu noayqHM Aniub 
H3oxon oSAyaennoro nefixponaMH BeinecxBa. HanpHMeo 
aApo AerKoro BOAopoAa, noxAoxHB neflxpoH, Moacex 
npespaxHXbca b Aeflxepnfi (b xaareAuft naoxon BOAOpoAa): 

+ oil' — )- 

06AyMeHHe aApa axoMOB ’Anxna nefixponaMH nnnBO- 
AHX K aAepnofl peaKunn, npn Koxopon ahthA npespa- 

SfaSpy: BOAoport pTyTa, 

,Li« + oni — + 

B axofl peaKAHH aApo Anxna noxAomaex neflxpon 

oaepeAb npeBpaiAaexca b aApo CBepx- 

BOAOpOAa-xpnxna, Bu6pocHB a-aL- 
THAy, noAyaaeMuft xaKHM nyxeM xpHxnft HBAaexca, nan 
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yBHAHM AaJibiue, sapaAOM eoAopoAHofl 5oM6bi. 

riyxeM 6 oM 6 apAHpoBKH HeftTpOHaMH moacho noAyHHXb 

H3 pxyTH 30A0T0: 

8oHg"» + on^ — ^ 8oHg“» — >,9 Au«*+ 

pXyTb HefiTpOH H30T0n pXyiH 30JI0X0 npOXOH 

Hapo pryTH, nor^ioTHB HeflxpoH, HcnycKaex npoxoH, 
H npeBpamaexcH b hapo 30Aoxa. 

BsHAy cnocodHocxH npoHHKHyxb b Aio6bie HJtpa 
(HeaaBHCHMO ox aapHAa HApa) HeftxpoHbi curpa^H 6onb- 
luyio pOAb B HAepHOfl (t!H3HKe. ripH nOMOUlH HefixpOHOB 
6biA nojiyqeH saypaHOBufl 93-ft SAeMenx nenxyHHft, ko- 
Topufi CO BpeMeneM npeBpamaexcH b 94-ft sAeMCHx 
HAyxoHHft. PeaKUHH axa npoHcxoAHx c^ieAyroiuHM 
oCpaaoM: 

9iU^®® + esNp*®* + -1®® (nepBufl axan): 

ypaH 238 HeftipoH HenryHHft sjieKTpon 

ggNp®®® . — ► 94 PU*®® + - 16 ® (Bxopofl 9xan); 

HenxyHHft njiyxoHHft sjiCKxpOH 

94PU®®® — )- 92 U®®® -j- (xpexHft axan), 

■nayTOHHft ypan 235 a-<jacTHiia 

Hapo ypana 238, norAoxHB nefixpoH, npeBpamaexcH 
B HApo ypana 239; ypan 239 neycxoflnnB n npeBpamaexcH 
B nenxyHHft, HB^iynaH aACKxpoH. riocAeAHHfl xanace ney- 
cxoftHHB (paAHoaKXHBcn); HBAynaH saeKxpon, on npe- 
BpamaexcH B nayxoHHft. 

B HApax-ocKOAKax nocAe npoueccoB ACAenHa ocxa- 
K)xcH H36bixoHHbie HeftxpoHbi; B peayAbxaxe sth HApa 
ACAaioxcH paAHoaKXHBHbiMH: OHH pacnaAaroxcH, npeBpa- 
mancb b ycxoftHHBue HApa ^xomob cpeAwnx aACMenxoB. 
Ecah, nanpHMep, npH ACAcnnH ypana 235 b naHecxBe 
OAHOrO H3 OCKOAKOB nOAyHHXCH, CKaXCCM, 6poM, xo ero 
B036yHCAeHHoe hapo co BpeMeneM npeBpamaexcH b 
cxpoHUHft no CACAyiomefl peaKunn: 


.aBr®’ 

— >36Kr«’' 

+ -le® 

(nepBHft sxan); 

OpOM 

KpHnXOH 

9JieKXpOH 


.«Kr®’ 

* 87Rb®'* 

+ -le® 

(Bxopoft 9Tan); 

KpHnXOH 

py6HAHfl 

dJieKXpOH 



*" 88^'’®’ 

+ -le® 

(TpeTHfi Stan)' 

pyCHAHfl 

CTpOHUHft 

SJieKxpoH 



4t 
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Bee 9TH sianbi conposoiKAaioTCH HHieHCHBHUM pa^HO- 

aKTHBHMM H3;iyqeHHeM. 

noAHepKHeM eme paa, qro caMoe xapaKrepnoe h Baxc- 
Hoe; B npouecce Ae;ieHHH sAep saoraqaeTcs b Bua,e;ie- 
HHH orpoMHbix Ko^iHHecTB sHepFHH. Kax noKasbiBaex 
onbiT, KaacAbift axT Ae;ieHHfl sijipa ypana 235 Aaex anep- 
THK) OKO^io 200 MJiH. 3;ieKTpoH-Bo;ibT. Sxa SneprHH 
CK;iaAbiBaeTCfl h 3 c^eAyiomHx qacxeft: 1) KHHexHqecKOft 
snep'rHH ockojikob pa3Ae.aHBuierocfl napa, Koxopue 
pa3;iexaiOTCH c orpoMHbiMH ckopocthmh (oko;io 15 xwc. 
KMjceK), 2 ) H3 sneprHH if-;iyqeft, Koxopbie BOSHHxaiox 
B npouecce pauuoaKXHBHbix npeBpameHHfi npouyKxoB 
ae^enua, 3) h 3 snepmu nefixponoB, BoaHHxaioruHX npu 
aeaenuH, 

JlexKo noacuHxaxb KO^inqecxBO aneprHH, Koxopoe 
nojiyquaocb 6bi npu ae;ieHHH Bcex axoMOB, cocxaB^ia- 
lOuiHX, cxaJKeM, oahh rpaMM-axoM ypana 238 . Mucao 
axoMOB B rpaMM-axoMe H3MepeHo c 6o;ibmoft xoHHOcxbio; 
OHO paBHo 6 10^^ Ec.'ih ae.xeHHe oanoro axoMa aaex 
2 10® 3.xeKxpoH-Boabx snepmn, xo ae.xeHHe 6-10^® axo- 
MOB aaex sneprHK), paenyio 12 *10®^ 9.aeKxpoH-Boabx. 
riepeBeaeM axy Be.aHqHHy b 6oaee omyxHMue eaunnubi. 
OocKOJibKy le-n^lO"®® apt, xo anepma 12-10®'ex' = 
= 12-10*® 5/>z = 12-10®® 5;wsi;3-10® kkua. 

SnaueHue sxofl UH4)pbi jiexKo nonaxb, ecan BcnoM- 
HHXb, qxo npn CHcuraHHH 1 kz KaMennoro yr.xH mu 
noayqaeM Bcero 1,1.10^ KKaA xen.?ia. Buxoahx, hto 
aaepubie peaKunn aaiOT b MHaanonu paa doabuinft bh- 
xoa anepruH, HeaceaH oSunnoe cropanne xonanaa. 

UEnHAH flflEPHAfl PEAKU,Hfl 

Ao oxKpuxHa paanoaKXHBHocxH 6uaH HSBecxnu 
jiHuib. xHMHuecKue npeBpamenna BemeexB. HanpnMep, 
axoMu Boaopoaa, coeaHnaacb c axoMaMu KHCAopoaa, 
odpasyiox Mo.aeKyAu boau (puc. 20): 

H2 -)- O -> H2O. 

Fopenne yraa— npouecc coeAHHenna axoMa ' yr^e- 
pOAa c AByMH axoMaMH KHcaopoAa, npn KOxopoM o6pa- 
ayexcH MoaeKyaa yrAeKHCAoro raaa: 

C -f O 2 -»> CO, (cm. pHC. 7, a) 
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H 

Phc. 20. CxeMa oOpaaoBaHMa MoacKyji boaw h3 btomob 

BOAOpOAa H KHCAOpOAa. 


3th peaKHHH o6AajTaK)T Tofi ocodeHHOCTbio, hto npa 
6;iaronpHHTHijix yc;ioBHHx caMH ce6H noAAepacHBaroT 
H pa3BHBaiOTC5^ AO TBX HOp, nOKa He npOHSOflACT coe- 
AHHeHHe Bcex axoMOB. KaMCAuft axT coeAHHenHs aroMOB 
C H O HAH H H O npHBOAHT K BUAeAeHHK) onpeACAeKHoro 
KOAHHecTBasHeprHH. PasBHBaexca, xaKHM o6pa30M, uen- 
HaH xHMHqecKaa peaKUHH, h ona npoTeKaex ao xex 
nop, noKa ne cropHX Bce naAnaHoe xonAHBo. 9tot npo* 
necc XHMHHecKoft ueriHofl peaKUHH coeAHHenHa axoMOB 
.KHCAopoAa c axoMaMH yxAepoAa aBAaexca aah axoMOB 
noBepxHOCXHUM npoueccoM; npH neM nponcxoAHx AHUib 
neperpynnHpoBKa sAeaxpoHOB BHeuiHHX o6oAOHeK axo- 
MOB H o6pa30BaHHe MOAexyA yrAeKHCAoro rasa. Hapa 
Ate axoMOB, B Koxopwx cocpeAoxoaeH KOAOccaabHbift 
sanac aneprHH, npH axoM ocxaioTCa coBepmcHHO nesa- 
tpoHyxHMH. Bo3HHKaex Bonpoc, KaK ocymecxBHXb uen- 
Hyio HAcpHyio peaKUHK), npa Koxopoft AeAenne axoMOB 
npoHcxoAHAO 6bi HenpepuBHO, noKa He pasACAHAHCb 
6bi Bce axoMbi, HaxoAauiHeca b KycKe ypana. Hapa 
ypana, Kan mbm H3BecxHO, acahtch hoa aeflcxBHeM 
HeflxpoHOB. CAeaoBaxeAbHO, HefixpoHu Moryx curpaxb 
xaKyio Mce "poAb B nenHoft aaepHoft peaKUHH, KaKyio 
saacAceHHaa cnnaxa Hxpaex b xHMHaecKoft peaKu^H 
ropeHHa. 

Xoponio H3BecxHOj axo b Mecxax CKonAeHHa ypano- 
BHX pya, Kyaa npoHHKarox HeftxpoHU, cKaaceM, H3 
oKpyxcaiomero Boaayxa, ne B03HHKaex uenHUx peax- 
UHft, npH Koxopbix BbiaeAHAacb 6u HaepHan aaeprHH. 
Mexcay ten nepBwft xce HeftxpoH, nonaBuiHft b ypan 
II3 B03Ayxa HAH B03HHKniero B HeM nyxeM caMonpoH3- 
BOAbHoro aeACHHA HACP ypana 235, AOA»eH 6ha 6bi 
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BbiseaTb uenHoe ACJieHHe HAep ypana. XleflCTBHTe;ibHo, 
npH Ae^eHHH, KaK y^e roBopH;iocb, ocBodojKAaioTCfl 
ABa-TpH HeflipoHa; BcxpeTHB Ha cbocm nyTH HApo ypana, 
KaaCAblft H3 HefixpOHOB MOHCeX B CBOK) OHCpeAb Bbl 3 - 
Baxb AejieHHe, hxo npHseAex k BOSHHKHOBeHHK) acbaxh 
HeftxpoHOB; noc;ieAHHe b cbok) OMepeAb ao^ukhu 6biAH 
BbiBBaxb AejieHHe acbhxh BAep ypana 235 h boshhkho- 
BCHHe 27 HeftxpoHOB H X. A. (cm. pHC. 17). TaKaa, Bce- 
BoapacxaiomaH uennafl peaKUHa, Ka3a./iocb 6bi, AO.^>KHa 
6h\j\a. pa3BHBaxbCH na Mccxax CKon.jieHHfl ypana, nero 
Ha caMOM Ae.ae He Ha6.aK)Aaexcfl. B new ace xyx Ae.^o? 

iI,e./io B xoM, HXO ecxecxBeHHbift ypan cocxohx b oc- 
HOBHOM H3 Asyx H30xonoB (ypaH 235 h ypan 238), na 
HApa Koxopbix HeftxpoHH peaxHpyiox pa3.aHHHo. JiApa 
ypana 235 ac.'ihxch hoa ACftcxBHeM HeflxpoHOB, npa 
iraxcAOM aKxe Ae.aeHHfl BOSHHKaiox Asa-xpH nefixpoHa, 
KOXOpbie ABHXCyXCH CO CKOpOCXblO 10—15 XbIC. KMjcetc. 
HApa Mce ypana 238 ne xo.abKO ne Ae^aaxca bxhmh neft- 
xpoHaMH, HO, Hao6opox, oxoxHo aaxBaxbiBaiox hx, npe- 
Bpamaacb b HApa ypana 239. 

TaKHM o6pa30M, mu bhahm, hxo b ecxecxBeHHOM 
ypane, cocxoameM h3 hboxohob ypaaa 235 h ypana 238, 
npoHCxoAHx, c OAHoft cxopoHbi, Ae.aeHHe HAcp ypana 
235 H BOSKHKHOBenne Sucxpux HeflxpoHOB (hxo Ao.a>K- 
Ho cnoco6cTBOBaxb paaBnxnio uennofl peaKunn), a c 
Apyrofi— nor.aomeHHe sxnx neftxpoHOB HApaMH ypana 
238 (hxo He Aaex bobmohchocxh pasBHxnio nennoft pean- 
unn). 

OAnaKO 4)H3 hkh Ham.aH buxoa h 3 sxoro, na nepBufl 
B3r.aflA, 6e3BuxoAHoro no.?i05KeHHfl. OKa3a.aocb, hxo Hefl- 
xpoHu no-pa3HOMy BaanMOAeficxByiox c HApaMn ypana 
B aaBHCHMOcxH ox CKopocxH cBoero ABHHceHHH. MeA^'ien- 
Hbie nenxpoHbi oxoxno aaxBaxuBaioTCH HApaMH ypana 
235 H onenb peAKO HApaMH ypana 238. Bucxpue xce 
neftxpoHbi, Hao6opox, aaxBaxuBaioxcH npeHMyinecxEenno 
.nnuib HApaMH ypana 238. C.»ieAOBaxe.abHO, ec.aH saMeA- 
.iHXb KaKHM-;iH6o nyxek 6ucxpue nefixponu, Hcnycna- 
eMbie npH Ae.ieHHH HAep ypana 235, xo mowho ocyme- 
cxBHXb HAepnyio nennyio peannHio (pHc.l7). FlpejKAe neM 
BbIHCHHXb, KBK 3X0 OCy lU,eCXBJIH.aOCb npaKXHHecKH, 
noanaKOMHMCH c noHHXHCM Ae(J)eKxa Maccu, snepxHH 
CBH3H H HeCKO.abKO HOrOBOpHM 0 XaKHX HeoSuHHUX 
CHiXax, KaKHMH HB.aflioxcH HAepnue ch.?iu. 
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AE4>Ekt MACCU M 3HEPrH« CB^ISH 

BosHHKaex Bonpoc: KaK Hce o6'bHCHHTb 
koJioccajibHoro aanaca snepriiH b hap^x aioMOB? IlyTb k 
T aKOMy oS'bHCHeHHK) yKaaajia OAHa xapaKTepnan oco6eH- 
HOCTb H;iep axoMOB, BCKpuxaH B peayjibxaxe xohhhx 
H3MepeHHft Macc axoMOB, 

OnMXH noKasa^H, 'ixo Macca cBodoAHoro (hc bxoah- 
mero B cocxaB ha^p) npoxona cocxaBAnex 1,0076 axoM- 
Hoft eAHHHUbi, a Macca cboGoahofo HefixpoHa —1,0089 
axoMHoft eAHHHUH, SnaB stk Be;iHHHHbi Aacc, mu moxccm, 

Kaaajiocb 6u, onpeAG-^BXb Maccy Jiio 6 oro axoMHoro ha* 
pa, nocKOAbKy no ero nQ./ioxceHHK) b Ta 6 ;iHue MenAC- 
^leeBa ;ierKO ysnaxb KO^HnecxBO npoxonoB n nefixpoHOB, 

H3 Koxopux OHO nOCXpOCHO. H^npHMep, HApO reJIHH, 
coAcpHcamee abh npoxona h abb nefixpona, ao^^ho 
6uJio 6bi o6;iaABXb Maccoft 2 X 1)0076*4'’2XU0089= 

= 4,0330 ax. eA-^ B AeficxBHxe;ibHOcxH xce xonnue 
H3MepeHHfl ABAH AAH MBCCU HApB rCAHH 4,003 ax. CAm 
X. e. na 0,03 ax. eA- Menbuie, hcm cyMMapnuft sec ox- 

ABAbHO B3HXbIX (bHC HA^p) CB060AHbIX npOXOHOB H 
HeflxpoHOB. SnaMHx, mu HMeeM abao c noxepeil Maccu 
axoMHUXHAep npn nx oSpaaoBannH h 3 npoxonoB h nefl- 
xpoHOB. 9xa noxepH Maccu naauBaexcH Ae^eKXOM 
Maccu. 

KaxcAuft axoM HMeex cBoftcxaennuft eMy AetpeKx 
Maccu. HaspHMep, y HApa 6epHAAHH on paBen 0,04, 
y ypana — 0,07 axoMHux cahhha Maccu (coKpamcHHo 
a. e.). CnpauiHBaexcH: KyAa He AesaexcH nacxb Maccu, 
xepneMaH HApaMw npn hx o6pa30BaHHH? 

Ha xeopHH oxnocHxeAbHOCXH, pa3pa6oxaHHoft 3ftH- 
uixeflHOM, Buxenaex aaKOH BsanMocBHaH Maccu h snep- 
THH. 3xOX aaKOH FAaCHX, HXO BCHKOMy H3MeHeHHK) Mac- 


1 Bee axoMa b rpaMMax HH'iTOKeH. rioaxoMy axoMHwe eeca 
sjieMeHTOB Hey;^o 6 HO BMpaacaTb b rpaMMax, BBHjiy nero ycJiOBHJiHCb 
noabSoeaibCH OTHocHxeabHbiM axoMHUM BecoM. Bepfl axoMHWH Bee 
eaMoro aerKoro BJicMenra BOAOpojia aa ejiHHHuy, e hhm cpaeHHBaioT 
Beea aiOMOB jipyrHx saeMCHTOB. HanpHMep, axoM KHCJiopoj^a b Id paa 
TH)Kejiee axoMa BOflopojia; cJiej^OBaxejibHo, axoMHbifi Bee KHCJiopo^xa 
paseH 16, axoMHbifi see aawMHHHa 27, a axoMHbift sec, eKaaceM, ypana 
pasen 238. Boaee yA 06 HfaiM oKasaJioeb aa ejiHHHuy axoMHoro aeca* 

npHHHMaxb -L tiacxb Maecu axoMa KHCJiopoAa; ona paBHa 1,66 *10-^* a. 

16 
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cu Am coOTBexcTByef ■ HSMeHeHHe BHepraH A £, koto- 
poe BbipaHcaexcH (})opMy;ioft: 

^ E ^ FAe c— CKopoctb CBexa. 

BtjpajKaH ^tn b rpaMMax, a cKopocTb CBexa b caHTH- 
Mexpax b ceKyHAy ( 3 . 10 ^^ CMjceK)^ Mbi no^y^HM anane- 
HHe A£ B aprax^. MTo 6 bi ato noHHTb, HeodxoAUMO 
BCnOMHHTb KHMH^CCKHe peaKUHH, B pe 3 y./IbTaTe KOTOpbIX 
H 3 OTAGJibHbix axoMOB cxpoHTCH Mo;ieiry^bi. HanpHMep, 

H3 AByx axoMOB BOAopoAa H oAHoro axoMa KHCJiopoAa 
o6pa3yexcfl Mo;ieKy;ia boah. OpH axoM o6H3axe;ibHO 
BbiAejinexcH jenjioxa; HasbiBaeMan xenjioxofi peaKUHH 
h;ih anepTHeft cbhsh Mo;ieKy;ibi (o6pa3yioiuaHCH MOJie- 
Ky;ia no^iyqaexcH xeM nponnee, mcm 6o;ibme xen;ioxa 
peaxAHH). ripn oSpasoBaHHH oahoh rpaMM-MOJieKyjibi 
BOAu BHAe^nexcH Ko^iH^ecxBO anepTHH, paBHoe 68 xuc. 

KUA, Ana^iorHHHoe HB;ieHHe npoHcxoAHx npH HAcpHux 
peaKUHHx. Kax xce sejiHKa aneprHH, BbiAejineMan npn 
o 6 pa 30 BaHHH HApa re;iHH h 3 oxAe^ibHbix npoxoHOB h 
H eflXpOHOB? 

Cor./iacHO aaKony BsaHMOCBHSH Maccbi h aneprHH a 6- 
(})eKx Maccbi HApa o6yc;iOBJieH BbiAejieHHeM aHeprHH 
npH oSpaaoBaHHH BAep H 3 npoxonoB h HeflxpoHOB. Ec^h 
iiOACMHxaxb SHeprHio, BbiAe;iBeMyio npn o6pa30BaHHH 
HAep 1 2 re;iHH (aa cqer Ae^exxa Maccbi HAep), xo uu 
no;iyHHM orpoMHyio Be^iH^Hny— okojio 10 ^ kkua xen;ia. 

3 xa anepTHH b mhji^ihohbi paa 6 o;ibiue aneprHH ocbo 6 o)k- 
AaeMo 0 axoMaMH, paBHoft Maccbi npH xHMHMecKHx peaK- 
AHHx. Taxyio aHeprHio Aaex, nanpHMep, Aaenporac npn 
ero HHxeHCHBHoft pa 6 oxe b xenenHe naca. 

SneprHH, BbiAejiHewaH npn o 6 pa 30 BaHHH HAep axo- 
MOB a^ieMeHxoB, HaabiBaexcn anepmefi cbh 3 h HAep. Cxe- 
neHb npoHHocxH HAep axoMOB jiioSoro a./ieMeHxa onpe- 
AejinexcH aHeprHefi cbhsh HAep axoMOB axoro a./ieMeHxa. 

HeM 6 oyibuie aneprHH cbh 3 h napa, xeM nponnee cbh- 
aanbi ^ Mex^Ay co 6 ofi ero HAepnbie mbcxhum— npoxonw 
H nefixpoHbi. JXjih xoro nxodbi paspyniHXb HApo na 
cocxaBaHioiuHe ero nacxHUbi (npoxonbi h neftxponbi), 
nyxcHO saxpaxHXb aneprHK), npeBbimaioiAyio hjih paB- 
nyio aneprHH cbhsh. 

B axoMHoft $H 3 HKe BeaHHHny aneprHH o 6 biHHO Bupa- 


1 SaMeTHM, HTO 1 apt = 2,4 • 10~» kkua, 
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McaioT B B;ieKTpoH-Bo;ib^ax (ae) h^h b MeraayieKTpoH- 
BOJibTax {Mae). 

1 Mae = 10« ae = 1,6 lO-® apt. 

PasaHBHbie aapa o6aaaaK)T pasaHMHofl aHepraefl 
CBH 3 H. HanpHMep, nojiHaa SHeprHH cbhsh haPB reaHH 
paBHa 28 Mae, a aneprHH a-qacTHi; paAnoaKXHBHoro 
HsayaeHHH ne npeBuuiaeT 8,8 Mae. 

PasAeJiHB no^iHyio aneprHio cbh3h E na mhc^io 
CTHu b Hape, MU noayBHM cpeaHioio sHeprHio cbhbh a, 
npHXOAflmyiocH na oany HAepayio HacTHpy. 06o3HaMaH 
MHcao aaepHux aacTHU (hx nasuBaioT HyKaoHaMH) 
qepea A, mu mohcbm HanHcaxb; 

a\ 

JXjih aapa rejiHH A = 4, E=2S Mae; caeaoBaxeabHo, 
MU noayqHM a^b HApa rcAHa e= — - — = 7 Mae. du- 

qHCAHB noAo6HUM Mce nyxcM aHaneHne a a-'ib ha^ scex 
saeMCHXOB, mu no^iynHM KpHByio aaBHCHMOCXH a ox A, 

npeAcxaBAeHHyio na pHcyHKe 21. 

Ha SXOfl KpHBOft MU BHAHM, BXO CpeAHHH SHeprHH 
CBH3H a y AerKHx HAep HcnuTUBaex nepHOAHqecKae 
Ko.ae6aHHfl, Aocxaraa MaxCHMyMa a^h necKoabKHx aae- 
MeHxoB. 3x0 noKaauBaex o6pa30BaHHe ycxoftqHBjux 
rpynn hasp sthx saeMeHXOB h3 bcxhux nap npoxoHOB 
H HeftXpOHOB. 

AHaAH3 KpHBoft yKaauBacx na Asa bo3mo3khux nyxa 
BUCB 060 )KAeHHH BHyxpHHACpHOfl 3HeprHH. HcpBUft 
nyxb — 3X0 nyxb Ae./ieHHfl hasp xamccaux 3.aeMeHXOB na 
6o.aee aerKHC. /ieflcxBHxe.abHO, ecAH paaAeanxb, Ha- 
npHMep, HApa ypana 238 na ABa HApa (ockoakh), xo 
mu noayqHAH 6u noBue axoMu, MaceoBue nncaa 
Koxopux COnOCXaBHMU C MaCCOBUM HHCAOM SAeMCHXOB, 
HaxoAHmHxcfl B cepeAHHe xa6AHii,u MeHAeaeeBa (cKa- 
AceM, 6apHft H xexHeuHfl). Mu anaeM, nxo sHeprHH cbh3h 
3XHX HAep paBna 8,6 Mae, xoxAa KaK aHepxHH cbash 
ypaHa 238 paana 7,5 Mae. 

Ha KaacAud h 3 o6pa30BaHHux h 3 ypana 238 ocko- 
AOHHUX HAep npHXOAHXCH MaCCOBOC HHCAO 119. OxcKDAa 
aneprHH CBfl3H AByx axHX HAep paana 119_X8,6 + 
-f- 119X8,6 = 2047 Mae; aHepran Mce cbhsh hcxoahoxo 
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Phc. 21. SnepPHa cbh3h n^ep Ha o«hh HyKJion b saBHCHMociH 
OT MaccoBoro MHCJia. 


HApa ypana 238 cocraBjiaet .anuib 238 X 7,5 = 1785 Mse. 
PasHOCTb 9THX AByx sHeprHH paBHa 262 Mae. 3to ko.?ih- 
necTBo 9HeprHn h BbicBo6o)KAaeTca npH Ae-'ieniiH n^ep 
ypana b BH^e TenjioBofi sneprHH. Towho taxan ace 
KapTHHa no./iyqHTCH npH .z;e.aeHHH a^ep Apymx THH{e- 
.abix 3.aeMeHT0B. 

Bropoft nyxb, na ;((OTopbifl yKaabiBaei aHa.aH3 npn- 
BeAGHHoro rpa(})HKa, sto nyib BbiCBo6o}KAeHHH snep- 
THH coeAHHeHHeM (cHHTesoM)^ .nerKHx HAep B 6 o.aee 
THxceAue. 

XfonycTHM, HanpHMep, hto HApo rejiHH o6pa3yeTca 
H3 AByx HASP axoMOB AeftxepHH. CpeAHHH sneprHH 
CBH3H qacxHu B HApe AeftxepHH paBHa 1,09 Mae, a b HApe 
re;iHH — 7 Mae. no.xHaH sneprHH cbhsh Anyx^HAep Aefl-' 
xepHH pasna 1,09X2+1,09X2 = 4,36 Mae, a nOrinaH 


* CHHiea fljiep caHTaeiCH BoaMOWHMM y aerKHx saeMeHioB npH- 
MepHo ao BHKean (aona cHHxeaa), nocae Hero HaHHHaeTcti aowa .neae- 
HHH Hflep. 
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sneprHfl cbhsh no^iysaeMoro aapa re;iHH paena 7X4 = 
= 28 Mde. PasHocTb sthx SHepraft cocTaB;iHeT 23,64 msb, 
MTO H BucBo6oxcAaeTCH npH cHHTeae n^pa rejiHH h3 
HAep AeftTepHH. 

rioAcaeTu noKaauBaiOT, mto npH CHHxeae 1 z re;iHH 
H 3 HAep AeflxepHH BucBo 6 o)KAaexcH xaKoe KOAHaecxBo 
SHeprHH, Koxopoe BWAejiHexcH npa no;iHOM cropaHHH 
13,6 m 6 eH 3 HHa. ripa AejiCHHH »(e 1 z ypana bi>icbo 6 o>k- 
AaexcH xen;io, mu noflyMenaa Koxoporo ny^KHo caceab 
1,8 tn 6 eH 3 HHa. OxcioAa mu mokcm 3aK;iK)'inxb, axo 
npa CHHxe 3 e H^ep BbiCBo 6 o)KAaexcH ropasAO 6 o;ibme 
sHepxHH, aeM npa ACAeHHH HAep, 

PeaKitHH CHHxe3a aAcp npoxeaaex AHiufa npa Ha;iH- 
MHH CBepxBucoKoft xcMnepaxypu (xaKoro ace nopSAKa, 
KaK H B HCApax CojHua); xaKaa peaKuna, Koxopaa 
HAex ;iHmb npH Ha^iHaan CBepxBucoKofl xeMnepaxypu, 
HasuBaexcH xepMoaAepnofl peaKuaeft. 

OxKpuxae peaKuaa caaxeaa axoMaux aAep peniBAO 
npo6AeMy, xucaaa acx BOAHOBaBuiyro yMU yaeaux; 
KaKOB HCTO^HHK TOrO OrpOMHOTO KO./lHqeCTBa SHeprHH, 
KOTopoe iiocHJiaeT Co^inue? Tenepb jiejio peinaeiCH 

npocTO. ^eM na — Co^ime coctoht h 3 rasooS- 

3 

paaaoro BOAopoAa, Koxopuft npa uapamefl b bcm xgm- 
nepaxype (nopaAKa 20 mah. rpaAycoa) a CBepxBucoKOM 
AaBAenaa npeapamaexca b reAaft (canxea HAep rcAHa). 
ripa xaKBx peaKBHHx, khk mu bhacab Bume, BUAeAaercH 
KOAOccaAbHoe KOAaaecxBO axoMHoft aaepraa, Koxopoe 
CoAHAe nocuAaex b MapoBoe npocxpaacxBo 6e3 3aMex- 
Horo 0CAa6AeHHH anxeacaBHOcxa HaAyqeHaa. 

Kaa BBAHO, acxoMHHKOM coAHeHHOfl aaepraa HBAaex- 
ca axoMaaa aaepraa. TaKae ace npoueccu npeBpaiueaHa 
BOAopoAa B reAHft nyxeM xepMoaAepaux peaKpaft 
npoBcxoAflx a b Apyrax 3Be3Aax. 

Saepraa, CKpuxaa b KaMeanoM yrAe, aecpxH, xop4)e, 
AcpcBe, aaepraa aexpa, pea, SAeaxposaepraa a x. a., 
asAaexca, b KoaenaoM caexe, npeoSpaaoBaaHofi aaep- 
raeA CoAHua. OxciOAa mu bhahm, Kaaoe rpoMaaaoe 
SHaaeaBe bmccx axoMaaa aaepraa, BucBo6oHCAaeMaa 
CoABueM AAa ataaaa acAOBeKa. Bea coAaeaaoA saep- 
raa ae mucahma xcasab. O MexoAax ace noAyaeaaa 
axoMaoA aaepraa b bcmhux ycAoaaax (nyxeM AeAeaaa 
HAep a ax caaxesa) mu paccKaaccM aecKOAbKO noaxce. 
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O nPHPOflE flflEPHblX CHJl 

OnuTH Pe3ep(j[)opfla no paccennuio a-nacTHu noKa- 
SbisaioT, HTO flAepHue cn^iu hb^hiotch KopoxKO achct- 
ByiomHMH CHAaMH (oHH AeflcTByioT ;iHUib B npeAC^iax 
caMoro HApa).. 3 to SHanHi, nio paAHyc AeflCTBna HAep- 

HblX CHA paBCH BeAHHHHe nopSAKa 10~^^ CM, MTO COOT- 
BexcTByex BeAnnHne paAnyca caMHX HAep aroMOB. Kax 
y>Ke roBopHAOCb, HAcpHue chah HMeioT cnenH(j3HMe- 
CKyio npnpoAy, oxAHMHyio ox oCbinnux oAeKxpnnecKHx 
H APyrnx HSBecxHbix naM cha. 

OSyCAOBACHHbie HAepHHMH CHAaMH paAHOaXXHBHbie 
npoueccH HHKax HCAbsa HSMeHHXb hh AeficxBHeM back- 
xpnnecKHx h MarHHXHbix cha, HHBbicoKoft xeMnepaxypoft 
H AaBACHHeM. B neM Hce npHpoAa HAepnbix cha? 

B 1934 r., nocAC oxKpuxHa nefixpoHOB, BOSHHKAa 
XeOpHH, COPAaCHO Koxopoft HASpHbie CHAbl BSaHMHOrO npH- 
xaaceHHa paccMaxpHBaioxca KaKofiMenHbie cham, Aeftcx- 
ByioiAHe MOKAy npoxoHaMH h HefixponaMH b aApe. 

CoxAacHO axoft xeopHH aAepHbie chah o6ycAOBAeHbi 
XCM, HXO HAepHbie MaCXHUbI ObMCHHEaiOXCH MeJKAy co6oft 
sAeKxpoHaMH H nosHxponaMH. B HApe npoHcxoAHX 
BsaHMHoe npeBpamcHHC npoxonoB h neftxpoHOB Apyr 
B Apyra nyxeM HcnycxaHHa h noxAomeHHa aAeaxponoB 
H no3HxpoHOB. flpoxcH, HcnycKaa nosHxpoH, npespa- 
maexca b nefttpoH, a neftxpoH, norAomaa nosHxpon, 
npespamaeica b npoxoH. M Hao6opox, Heflxpon, Hcny- 
cxaa aACKxpoH, npespamaexca b npoxoH, a npoxoH, 
noxAomaa SAexxpOH, npeapamaiexca b nefixpoH. Mhcao 
npoxOHOB H HeflxpoHOB B aApax ocxaexca b oxACAb- 
HOCXH nocxoaHHHM. B npoxHBHOM CAyaae, ccah sabk- 
xpoH, He ycnee norAOXHXbca,’ noKHnex aApo, npoHBofi- 
Aex aAcpnaa peaKuna. 3xhm hmchho od-bacnaioxcH Bce 
HAepHbie peaxuHH xnna p-pacnaAa SAeMeHxoB^. B nacx- 
hocxh, noAO^Hbie peaxAHH hmciox mbcxo npn npeepa- 


1 5I;iepHbie peaKUHH, npH KOTopbix npoHcxojiHT H3Jiy*ieHHe sjieK- 
TpoHOB HjiH no3HTpoHOB, HasbiBaioTCfl peaKUBflMH p-pacnajia; p-H3;iy- 
qeHHe xapaKiepHo HCKyccxBeHHbiM npeBpameHUHM jierKHX h cpejiHHX 
sjieMeHTOB, Tor^a KaK ecxecxBeHHbiM npeBpaiuennKM xfl>Kejibix bjicmch- 
xoB cBOHCXBeHHH a- H p- H3JiyqeHHB. Mxo >Ke KacaexcB 7 - HsayMeHHH, 
xo OHO BosHHKaex B npouecce a- h p- HSJiyMeHHB, npH KOxopOM npo- 
HCxojiHx BWfleJieHHe H36bixo4HOH BHepTHH, KOTOpOH od;ia;iaiox jiApa 
axoMOB npH Hx npeBpaiueHHHX. 
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mCHHH H30T0na (|)OC(J)Opa B KpCMHHfl, aKTHHHa — B 
TOpHft. 

npeACxaB^ieHHe o tom, hto npapo^a HAepnux ch;i 
O d-bHCHHeTCH 9^eKTp0HH0-n03HTp0HHUM odMCHOM MCHCAy 
flACpHblMH qaCTHUaMH, yAOB^ICTBOpHCT KaHeCTBeHHyiO 
CTopony Bonpoca. Ho KOAHMecTBCHHo sto npeACTasAe- 
HHe paCXOAHTCH C OHHTOM, a HMCHHO CHAU, B03HHKa- 

roiHHe 3 a cnex sAeKTpoHHO-noaHipoHHoro odMCHa, 
no Kpaftnefl Mepe b 10^® paa MCHbiue naSAioAaeMux 
Ha onuxe HAcpHux cha. B hcm »e SAecb npHHHHa? Hnon- 
CKHfi 4)H3 hk lOxaBa BucKasaA rnnoxeay, qxo o 6 MeHHue 
qacXHuu AOAXCHU 6 btxb KopoxKO xcHBymHMH (pacna^a- 
lomHMHCH Ha Apyrne qacxHuu) qacTHnaMH c Maccoft, 
HecKOAbKo npeBuuiaiomeft Maccy sAeKxpoHa. H ACftcx- 
BHxeAbHO, B 1947 r. anrAHflcKHft $H 3 hk OoyaAA oSna- 
pyjKHA B KOCMHwecKHx Ayaax HacxHUbi, yAOBAexBopn- 
loiuHe xpe 6 oBa 9 HHM rnnoxesu KOxaBu. 9 th qacxHuu 
6 uah Ha 3 BaHu iv-MeaoHaMH. C xex nop cymecxByex 
xeopHH, B KOTopofl npeAnoAaraexcH, hto MeacAy flAep- 
HUMH MaCXHUaMH npOHCXOAHT He 9AeKTpOHHO-n03HT- 
poHHufl o 6 MeH, a odMen it-MesonaMH, Koxopue nonxH 
B 300 pas xflxceAee 9AeKxpoHOB. it-McaoHu neycxoflwHBu 
H pacnaAaioxca (b xenenHe npHMepno cxoMHAAHOHHoft 
aoAH ccKyHAbi) Ha xax naauBaeMue «mio“ ([i.)-Me30Hu^ 
jA-Me30Hu B CBOK) oHepcAb pacnaAaioTCH b xencHHe 
nopHAKa MHAAHOHHOft AOAH CCKyHAU Ha 9AeKXpOHU 
HAH n03HXpOHU (b SaBHCHMOCTH OX 3HaKa (x-MeSOHOB). 
CKaaaHHoe moxcho cxeMaxHwecKH npeAcxaBHXb b CACAyio- 
meM BHAe: 

Ji±_|_v; |A+_>e±+2v, 

TAC V— HeflxpaAbHaH qacxHua— HeflxpHHo, a e — sachtpoh 

HAH n03HXpOH B SaBHCHMOCTH OT 3HaKa. B COOXBCTCT- 
BHH C 9THM rOBOpflX, HTO npOTOH, HCnyCKSH nOAOHCH- 
xeAbHo sapflMceHHufi «+ -MeaoH, npeBpamaeTca b Heft- 
xpoH, a HeftTpoH, noFAomaH ero, npeBpamaexca b 
npoTOH H, Hao6opoT, HeftxpoH, HcnycKaa OTpnuaTeAbHo 
SapHHCeHHUft n--Me30H, CTBHOBHTCH npOTOHOM, a npOTOH 
norAomaa ero, npeBpamaexca b neftTpoH. EcAHwe w-mc- 
30H, He ycncB norAOXHXbca HyKAonaMH, pacnaAaeTca, 


^ Bojiee noapo6Ho o Mcaonax Cyaex CKasano b rjiaBc o kocmh- 
lecKHx ayqax. 
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TO npoHSoftAet jiAepHast peaKUHti. ft-Meaoli lipH stow 
npeapaTHTCH b KoneMHOM c^ere b s^ieKTpoH h;ih iiosh- 
TpOH B aaBHCHMOCTH OT SHaKa it-Mesona, qxo mh 
H Ha6;iioAaeM Ha npaKTHKe, KaK p-pacna^ flaep. 3 th 
npeBpaiueHHH npoH'cxoAHT no CAeAyiomeft cxeMe: 

p ^ A + 

FAC p— npOTOH, a «— HCHTpOH. 

BosHHxaeT Bonpoc: HacKo;ibKO xre Tonna axa TeopHfl / 
Mohcho CKaaaTb, hto xeopHa sAepHbix cha, npcAnoAara- 
lomaa oSmoh ^r-MesonaMH, oxaaaAacb nAOAOTBopHofl, ho 

B CBOeM paSBHTHH OHa HaTOAKHyAaCb Ha pSA TpyAHO- 
CTCft. Moacex 6biTb sth xpyAHocTH o6ycAOBAeHbi 
cymecTBOBaHHeM Apyrnx, eme ne o6Hapy}KeHHbix HacxHu, 

KOTOpbIG T05KG MOFAH 6bl 6bITb IIGpCHOCHHKaMH HAep* 
HbIX CHA. B KOCMHHeCKHX AyHaX H Opil HOMOIUH xeXHHKH 
yCKOpeHHH OTKpUT pHA HOBblX ClUe SOAGG TflJKGAbIX 
nacTHu, npHpoAa Koxopbix HacxoflXGAbHO nayiaGTCH. 
Tan HTO HG HCKAIOHeHa B03M0>KH0CTb CyiHGCTBOBaHHH 
HGKOTOpUX HOBblX HaCTHU, KOTOpbIG TO)KG MOFAH 6bl 
CAyJKHTb nGpCHOCHHKaMH HACpHblX CHA 

KpOMG oQmGHHUX CHA, B HApC ACfiCTByiOT GIUC CHAbI 
SAGKXpHHGCKOFO npOHCXOH(A6HHfl. OpMGHHblG^ CHAbI 
npHTSDKGHHSI ASACTByiOT MGJKAy npOTOHaMH, HGflxpOHa- 
MH, a xaKHce MG>KAy npoxonaMH h HefirpoHaMH, xoFAa 
KaK BAGKXpHHGCKHG CHAbI OTXaAKHBaHHH AeflCTByiOT 
AHUlb MGJKAy npOTOHaMH. JtACpHblG CHAbI npHTJDKGHHH 
AGftCTByiOT TOAbKO MG>KAy HaCTHII,aMH-COCGAaMH, TOFAa 
KaK OAGKTpHHGCKHG CHAbI OTXaAKHBaHHH paCnpOCXpa- 
HHIOTCfl MGHCAy BCGMH HAepHblMH HaCTHUaMH H 3a npC- 
AGAbi HApa. rioaxoMy c pocxoM axoMHOFO HOMGpa 
paCTGT H pOAb SAGKXpHHGCKHX CHA OTXaAKHBaHHH. 3tHM 
06 'bHCHHGTCH GCTGCTBGHHaH paAHOaKTHBHOCTb TflJKGAbIX 
3AGMGHTOB. , „ 

Ecah axoMHOG HApo pacCMOxpexb khk KanAio ocodoh 
HAG pHOft ,XCHAK0CTH“ (KHK 9X0 CAGABAH H. OpGHKGAb 
H H. Bop), TO H3 XaKOii • „JKHAKOCTHOft“ MOACAH HApa 
BUXGKaGx cymecxBOBaHHG Guie chau noBepxHOCxHOFO 
HaXHHCGHHH. B HOAbSy XGOpHH ^HCHAKOCXHOH MOAGAH 

1 MacTHUW— npcTOHbi. HefiTpoHbi, MeaoHbi, saeKipOHU, nosHtpoHU, 
v-sacTHuu, HeflipHiio — nojiyMHJiH HasBaiiHe saeMeHiabHUx qacTHu; 
npOIOHbl H HeflipOHM, HMCfl B BHJiy HX B3aHMHyiO npCBpaTHMOCTb, 
noayHHaH o6mee nasBaHHe .HyKaoHH*. 
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roBopHT, Bo-nepBUX, to, mto o6T>eM naep c pocroM 
axoMHoro Homepa HSMeHaeTCa cxporo nponopuHona^bHO 
MHCJiy HAcpHux aacxHu; Bo-Bxopux, sHeprHa cbhsh, 
npHxoAflmaaca na OAHy aAepayto aacTHuy, c pocxoM 
axoMHoro HOMepa Menaexca oaeHb Ma;io. 3xo o6^ac- 
Haexca xeM, aro KaacA^a aAepnaa aacxHua BsaaMOAeft- 
CTByex xo^bKO c ee oKpyacaiomHMH ^coccAaMH*. Co- 
rAacHO 9Toft xeopHH aApa axoMOB aoajkhu o6AaAaTb 
noBepxHocxHHM HaxaweHHeM. JJoAa noBepxHOCxaoro 
HaxaaceHHa, npHXOAamaaca Ha oahh HyK.aoH, yMCHb- 
uiaexca c pocxoM axoMHoro HOMCpa SAeMCHxa (pocx 
axoMHOro Homepa aACMeHTOB hphboaht k yBeAHHCHHio 
paSMepOB HApa). Ho CpaBHCHHlO C HAepHUMH CHAaMH 
cuenAeHHH CH^ia noBepxHOCXHoro HaxaaceHHH Hrpaex 
HHaxoxcHyio po;ib. C Apyroft cxopoHH, SAeKxpHaecKHe 
CHAH oxxaAKHBaHHa, pacnpocxpanaiomHecH MextAy Bce- 
MH HAepHUMH aacTHuaMH (h AeflcxByiomHe aa npcACAu 
HApa), yBeAHHHBaioxcH c pocxoM axoMHoro HOMepa. 
yKaaaHHue o6cxoHTeAbCXBa hphboahx k xoMy, axo HApa 
XHXCeAUX SACMeHTOB CXaHOBHTCH HeyCXOflHHBUMH, HXO 
npHBOAHT K HX eCXCCTBCHHOfl paAHOaKXHBHOCXH. TaKHM 
oCpaaoM, MOH(Ho cKaaaxb, axo b axoMHux HApax Aeftcx- 
Byiox o6MeHHue chau BaanwHoro npHxaxceHHH (MexcAy 
BCCMH HAepHUMH aacxHuaMH), sAeaxpHaecKHe chau 
BaaHMHoro oxxaAKHBanHH (MexcAy^npoxonaMH) h noBepx- 
HOCXHoe HaxHxceHHe. SAeKxpHMecKHe chau oxxaAKHsa- 
HHH HaaHHaiox Hrpaxb cymecxBeHHyio poAb c pocroM 
axoMHoro HOMepa sAeMeHxoB, x. e. b TflX(eAux HApax; 
npH 9XOM noBepxHOCXHoe HaxHXceHHe, npHxoAflmeecH 
Ha KaxcAyK) HAepHyio aacxHuy, yMeHbuiaexcH. 3xhm 
MOXCHO o6'bnCHHTb CaMOnpOH3BOAbHUe paAHOaKXHBHUe 
npeBpamcHHH xhxccaux sAeMeHxoB, 

OCyiUECTBJIEHHE UEnHOIi ^AEPHOH PEAKUHH 

JlioAH AaBHO yxce hphbukah noAyaaxb xenAOByio 
SHeprHK) nyxcM cxcHranHH o6uaHoro xHMHaecKoro xon- 
AHBa: KaMCHHoro yrAH, He4)TH h x. a. Hpa bomoiuh 
axoro xoHAHBa acAOBCK hphboahx b ABHxceHHe xpaHC> 
nopx, MexaHHBMU na (padpHKax h aaaoAax, oxenAHex 
noMemeHHH h t. a. Ho, Kax noxasuBaiox noAcaexu, 
XHMHaecKan aneprHH, coAepxcamaacfl b axoMax Aannoro 
BemecxBa, b coxhh h xuchhh mhaahohob paa MCHbuie, 
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MCM HAepnafl sHeprHH, CKOHiieHTpHpoBaHHaa b tom Mce 
BemecTBe. Ha sxoro bhaho, KaKoe rpoMaAHoe aHaue- 
HHe HMe;io 6u OTKpuTHe MexoAOB BAepHofl 

sHeprHH, Koxopaa npH xHMHwecKHX npoueccax cxcHra- 
HHH xon;iHBa ocxaexc* HeaaxpOHyxoft. Kax yxce roBo- 
pHJioCb, nyxb K npaKXHHecKOMy HCnoJibaoeaHHio HAep- 
Hoft aneprHH oxKpu^a uennan peaKUHH fle^eaHH. ^;ih 
ocyutecxB^ieHHfl uenaofl flAepaoft peaKuaa aeodxoAHMu 
BcmecTBa, BApa Koxopux ac^hxch noA AeficxBaeM 
aeftxpoHOB, H ycxpoftcxBO, peryAapyioiuee CKopocxb 
aefixpoHOB. 

JXo aacxoHmero BpeMCHH aaBecxau xo;ibKO ABa Be- 
meexBa, HApa KoxopHx noA AeficxBaeM aefixpoaoB 
Bcxynaiox b peaKuaio Ae^ieaaH: ypaa a ninyxoanfl. Fl^y- 
xoHHft o6pa3yexcH b peayAbxaxe paAHoaKXHBHbix npe- 
BpameaHft, Koxopue HcnuxuBaeT ypaa 238 npa noxAO- 
meaaa aeflxpoaoB. Oa oxaocaxcH k nacAy tAk aaauBa- 
CMHX xpaacypaHOBHX (AejKamax aa ypaaoM) sAeMeaxoB, 
aaaaMaa 94-8 aoMcp b nepaoAaaecKoft cacxcMe Mcbac- 

B Ka«i€CXBe aaM^eAABxeAeft aeaxpoaoB, kbk noKaaaAa 
accABAOBaaBH, Beo6xoAHMo npBMeaflXb aemecTBa, cocxo- 
Hutae aa* 4 *omob, aanpaj^ej^ yr-^e- 

poAa. 

PasBaxae uenaofl peaKuaa ayxeM ACAeaBH HAep 
ypaaa 235 cxeMaxaqecSa duAO noKaaaao aa pacyaae 17. 
npeACxaBAeaae o caMOM mcxoac aaMCAACBaa aefl- 
XpOBOB MOKBO nOAyHBXb B3 pBCyBKa 22. Ha 3XBX pa- 
cyanax mokho BHAexb, hxo aefixpoau paaMHoacaioxcB 
oqeab 6ucxpo nyxeM AeACHBa HAep ypaaa 235. rioAy- 
qaxcH Boapacxaiomafl no reoMexpaaecKofl nporpeccaa 
uenaaH peaKuaH, npa Koxopoft aoa)kho BMAeAHxbCH 
KOAoccaAbBoe KOAaqecxBO HAepaoft aaepraa. Hefixpoabi 
Ayqme Bcero aaMCAAflioxca npa cxoAKHOBeaBa c HApaMB 
axoMOB AerKBx SAeMeaxoB. MoACKyAw o6uqBOfi boau 
coAepacax abb axoMa caMoro Aeraoro SACMeaxa boao- 
poAa. nosxoMy, Kaaanocb 6bi, Bonpoc aaMeA-aeaHH aeft- 
xpoBOB MOHcex 6bixb peuiea npaMeaenaeM oSuqaoft 
jboam, Koxopofl oMCBb MHOFO B npBpoAe. OKaaaAocb, 
HXO o6uHBaH BOAa ae toabko aaMCAAsex aeflxpoabi, 
BO a norAoiuaex ax (hxo npaBOAax k aaxyxaaaK) pen- 
Hoft peaKuaa). CymecxByex, oAaaKo, xax aaauBaeMaa 
XH»eAaH BOAa, Koxopafl ae norAomaex aefixpoHU, 
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xoTH OHa HecKo;ibKo xyxte saMeA-'iflex HefixpoHu, hcm 
o6HMHaH BOAa. Tflacejiaa boah hbahcxch npHnecbio k 
o6bi*iHoft BOAe. Ho Ao6bma XHHceAOfl boah CBasana c 
doAbuiHMH saxpaxaMH, xaK kbk b npnpoAHoft boac ee 
coAepjKHxca oaeHb mbao (0,02%). BsHAy sxoro b 
KanecxBe aaMeAAHxcAfl npHMeHHiox name Bcero yr^epoA 
b bhas rpa4)Hxa. 

UenHaa flAepnaa peaKUHa HaaHHaexca He b AioSoft 
Macce ypana, a npH HaAHHHH HeKoxopoft onpeACAeH- 
Hoft Maccu, HaauBaeMofl KpHXHaecKoft Maccofl. BeAH- 


I 



Phc. 22. Meiofl saMeaaeHHsi HefttpoHOB h ocyme- 
CTBfleHHc uenHoft BflepHofi peaKUHH b npapofluOM 
(He paBflcJieHHOM na HaoTonw) ypane. 
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MHHa KpHTHHeCKOft MaCChl SaBHCHT OT (J)OpMbI B3H- 
Toro KycKa ypana. HaHMeHbuieft kphthhcckoA Maccoft 
odaaAaeT KycoK ypana, KoxopoMy npHAaeicn (J)opMa 
luapa. Zle^o b tom, hto HefixpoH Ao^aceH npoaexexb anaqa- 
xeabHoe paccxoaHHC, npeacAe mcm oh nonaACx b hapo. 
BeAb flApa saHHMaiox OHCHb Maabifi oCijeM cpaBHHxeabHo 
c o6'beMOM axoMa. Mu y)Ke roBopnaH, hxo nonacxb b 
HApo— Acao HeaerKoe; a^h axoro HyacHo anu 6oabmoe 
KoaHMecxBo „CHapflAOB“, HaH Aaa oahofo ^cHapsAa* 
6oabmoe KOAHaecxBo HAep-MHuienefl. Ecan KycoK ypa- 
Ha 6yAex He6oabiuoro pasMepa, xo nefixpoH npoaexHX 
ero, He saaeB hh oahofo HApa. BepoaxHocxb BCxpeaH 
HeftxpoHa c HApoM ypana .cxaHOBHXca anaHHxeabHofl 
aniDb npH kphxhhcckhx pasMepax. 

CymecxBeHHyK) poab HFpaex xaKace oxpaaccHHe neft- 
xpoHOB, BuaexaioiuHx h 3 Maccu ypana, ox cxenox, 
OKpyacaioiuHx Maccy ypaaa. /locxaxoHHO HHxeHCHBHoe. 
oxpaaceHHe neftxpoHOB Moacex npHBecxH k nanaay pa3BH- 
XHH uenHofl peaKUHH Aaace b xanoM xycne ypana, Macca 
Koxopofl MCHbUie o6uqHOfl KpHXHHeCKOfl Maccu npH ox- 
cyxcxBHH oxpaacaxeaa. B KanecxBe oxpaataxeaa neflxpo- 
hob Moacex 6uxb npHMenen xox ace xpa^nx, KoxopuM 
oxpyacaiox- Maccy ypana. Taxona xeopHH sxofo Baacneft- 
uieFo Bonpoca. 06paxHMCH xenepb x npaxxnqecxoMy 
ocymecxBaenHK) ycxanoBox, BucBo6oacAaK)iuHx Bnyx- 
pHHAepnyK) snepFHX). 

^AEPHblE PEAKTOPbl 

SnepFexHHecxaH ycxanoBxa, b xoxopofl npoHcxoAHX 
BUAeacHHe HAepnoft anepFHH, naauBaexcH HAepnuM 
peaxxopOM. r.aaBHUMH cocxaBHUMn nacXHMH flAcpnoFO 
peaxxopa HBaHXJXCH Aeanmeecn BemecxBO (ypan, nay- 
xoHHfl) H saMeAaHxeab ducxpux neftxponoB, nanpHMep 
rpa$HX^. ilan yBeanHenHa moiuhocxh HAepnoro peax- 
Topa ^Fo oxpyacarox oxpaacaxeaaMH nefixponoB Bnyxpb 
axxHBHOfi 30HU peaxxopa, fac nponcxoAHx npouecc 
uennoFO Aeaenna HAep. PeFyanpoBxa nennoft peaxunn, 
ee ycnaenne naa saMeA-aenHe (anaoxb ao ocxanoBXH) 
ocymecxBaaexcH aBXOMaxHHecxHM BABHacenaeM h bu- 


' JlaepHue peaxTopu, u KOTOpux aaueAJiHTeaeM cayiKHi rpa(])HT, 
HaausaioTca ypau-rpa^HTOBUMH peaxTopaMH. 
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ABHHceHHeM cneuHajibHhix 
CTepncHeft h 3 KaAMHH h;ih 
6opHCToft cxajiH, KOTopue 
CH;ibHO nor;ioiuaK)T aeft- 
XpOHM H TCM CaMUM racHT 

uennyio peaKUHio (pnc. 23). 

Ot6op TQujia OT peaKTOpa 
ocymecTB.aHeTCH Tenjio- 
HOCHTe.^eM, KOTOpufi B 

Ten;ioo6MeHHHKe npespa- 
luaex BOAy b nap 6o;ibmoro 
;i.aB.«eHHn. Flap sxox npn- 
BOAHX B ABHXceHHe xyp6o- 
renepaxop, CBHsaHHwft c 
aJieKxporenepaxopoM, bu- 
pa6axbiBaiomHM 3./ieKxpo- 
aaeprHK). ycKopennufl ox- 
6op xen.^oxbi ox peanxopa 
ocymecxB.^BexcH moiumh- 
MH UHpKy.;inUHOHHbIMH 
HacocaMH. JXjih saiuHXbi 
nepcoHa.^a ox pa^noaK- 

xHBHoro H3./iyneHHH peaKxop OKpyjKaiox xo^icxbiMH cxe- 
naMH H3 6exoHa h Apyrnx semecxB. ynpaB.aeHHe 
HAcpHbiM peaKTopoM ocymecxB.nHexcH AHcxanuHOHHo, 
T. e. Ha onpeAGJieHHOM paccxoHHHH ox peaKxopa. Cxe- 
MaxHnecKoe ycxpoftcxBO HAepnoro peaKxopa, o6c.ay)KH- 
Baioiuero 3.aeKxpocxaHUHK), npHBeAeno na pHcynae 24. 



Phc. 23. ycTpoftCTBO HAepHoro 
peaKTOpa. 


rpQ<pum 


SotuumHOf! 

cmehno 


d/ieKmpuQecnasi 
^Hep^Ufi 

napodo9 i 



OinpQjKQme/ii> ypoHodbie 
HeOmpoHod cmep?Krtu 


3/ieKmpuQecKuu 

zenepamop 


/ o/iodu/)bHun 
Phc. 24« ripHHUHn pa6oTbi aroMHod SAeKTpocTHHUHH. 
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B 1955 r. Ha Hio^ibCKoft ceccHH AKaACMHH nayn 
CCCP no MHpHOMy HCriOJIbSOBaHHIO aTOMHOft SHeprHH, 
KyAa 6bi;iH npHrAamcHu h aapydeacHbie yneHue, cobct- 
CKHe 4)H3 hkh AOKAaAMBa;iH 0 CBOHx npeABapnxe^ibHbix 
paSoTax, npoBeACHHux hmh na onbitHbix MOACAnx peax- 
TopoB (b BHAe ypaH-rpa(J)HTOBbix ujapoB). 3 th pa6oTu 
npHBeAH HauiHX $h3hkob k co3AaHHK) nepBoro cobct- 
CKoro (nepBoro h b Espone) peaxTOpa. BepxHxaAbHufl 
pa3pe3 nepBoro onbixHoro coBexcxoro peaxxopa noxa- 
3aH Ha pHcynxe 25. 



Phc. 25. BepTHKajibHbiH paapes nepBoro coBer- 
cKoro peaKTOpa: 

/— KaHa/i peryjiHpyiomero ctcp^hh; 2— sKcnepHMen- 

TajibHbie KaHajibi; 5— OTpaHcaxeJib. 

/Iah oxoHHaxeAbHoro Bbi6opa rpa4)Hxa b xaqecxBe 
aaMCAAKTCAH COBeXCXHM (J)H3HXaM npHUIAOCb BUnOA- 
HHXb npeABapHxeAbHyio doAbmyx) sxcnepHMeHxaAbHyx) 
H xeopexH'iecxyK) pa6oTy. OchobhoA neAbio b xonen- 
HOM cnexe 6biAO— noAoSpaxb xaxyx) xoH(J)HrypauHiQ 
ypana h aaMeAAHxeAH c ynexoM hx pasMepoB h B3aHM- 
Hbix pacnoAoxceHHft, npH Koxoppfl HMeAO 6bi mbcto 
M axcHMaAbHoe paaBHXHe nennofl peaxuHH (MaxcHMaAb* 
Hoe pa3MHo»ceHHe HeflxpoHOB nyxeM ACAeHHH HAep 
ypanaV SaAana sxa 6biAa HeAerxan, xax xax coBeTCxne 
4)H3 hxh AO 9xoro He pacnoAaraAH KaKHMH-AH6o■c■epi>■e3- 

5S 
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HUMH onuTHUMH AaHHHMH ;ipyrHx yiienux, a hckoto- 
pue 3apy6eMtHue (J)H3 hkh (fepMaHHH) ouiHdoHHo cmh- 
TSLAH yrjiepoA nenpHroAHHM b xaMecTBe saMeA-'inreJifl. 

Jle^lO B TOM, HTO A-'IH npaBHVIbHOrO SaKJHOHCHHH 

xpeSyexcH npHMenHXb AocxaxoHHO ^iHCXbifl yxJiepoA 
(xan noKaaaaH onuxH, Ma^iefluiee 3arpH3HeHHe yraepoAa 
Moacex npHBecxH k ouiH6o«iHbiM aaxAioHeHHflM). 

B coraacHH c Teopnefi sKcnepHMCHx noKaauBaex, 
Hxo onuxHbift peaxTop paSoxaex onxHMaAbHo npn Ana- 
Mexpax ypaHOBux cxepxcHeft, paBHux 3—4 cm. JXna 
nocxpoflxH peaxxopa 6uao pemeHO noMecxHXb uhahh- 
ApHHecxHe ypaHOBue 6aoxh b yaAax xBaApaxHoft pe- 
mexxH c maroM 20 cm. Peaxxop naqaA pa6oxaxb, xorAa 
6biao aarpyaccHO oxoao 45 m ypana (coraacHO xeopHH, 
25—50 7«). OxpaacaiomHfi HefixpoHH CAofl b nepBOM 
coBexcxoM peaxxope cocxaBAHA okoao 80 cm. Axthbebb 
30Ha peaxxopa HMcex bha c^epu c paAnycoM oxoao 
3 M. Buao ycxaHOBAeno, ^ixo uennaH peaxuHH Aerxo 
peryAHpyexcH npn bomoiuh noABHWHHx xaAMHeBbix 
cxep*Heft (onycxaH h noAHHMaa hx b 30Hy XACpHoft 
peaxuHH). 

B nepBOM peaxxope ne npeAycMoxpen HenpepuBHuft 
oxBOA BHACABiomefiCH sHepxHH, HO xeM He Menee aa 
cnex OoAbmofl xenAoeMxocxH CHCxeMbi HauiHM 4)H3HKaM 
yAaBBAOCb XpaXXOBpeMCHHO nOAHHMaXb MOIUHOCXb 
XOXAa AO HCCXOAbXHX XUCHH XHAOBaXX. flpH XaXHX 

eoAbuiHX MomHocxflx 6 hao o6HapyHceHO HHxepecHoe 
HBACHHe caMoperyAHposaHHa xoxAa. ripH chhxhh xaA- 
MHeBbix cxepxcHeft (norAomax)mHx HefixpoHbi) Momnocxb 
KOXAa yBeAHHHBaexcH ao nexoxoporo npeAGAa, a aaxeM 
HaHHHaex naAaxb. 9xo npoHcxoAHX BCAeACxBae xoro, 
Hxo npH HarpeBaHHH ypana, a saxeM h rpa^Hxa pasBH- 
XHe uenHofl peaxu,HH b peaxxope naaHHaex yMCHbmaxb- 
CH (cxaHOBHxcfl MeHbuie yxaaaHHoro npeAeaa). TaxHM 
o6pa30M, peaxxop oxaaaAca, BonpexH npexcHHM npeA- 
cxaBAeHHHM, coBepuieHHO B3pbiBo6e3onacHHM H padoxa 
Ha HCM cxaAa npoH3BOAHXbCH doAee CMeAO. 

IlycK nepBoro onuxHoro HAepHoro peaxxopa hmca 
(JiyHAaMeHTaAbHoe anaqeHHe aah dyAymero. Ha hom 
dbiAa AOxaaaHa BoaMoacHOCxb ocymecxBAeHHH uenHofi 
HAcpHOft peaxuHH AeAeHHH HAep b ypan-rpaipHxoBoft 
OHCxeMe. Peaxxop AaA MoiUHoe cpeACXBo aah buhoa- 
HeHHH pflAa (pHSHHeCXHX OnUXOB, nO3B0AHA nOCXaBHXb 
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6o;iee xmaTe^ibHufl KOHTpojib mhctotu h KaqecTBa Mare- 
pHa^oB. 3x0 curpaflo BaacHyio pojib npH coopyKeHHH 
HOBHx 6onee coBepmeHHbix peaKxopoB. B peaKxope 
BnepBbie 6hi;iH no^iyneHu b sainexHux KO^iHnecxBax 
HCKyccxBeHHue paAHoaxxHBHue Haoxonw, kotopumh 
cnaSxcaioxcfl paajiHHHbie oxpacjiH nayKH h xexHHKH. 
riycK nepBoro peaKxopa boahh^ ypoeekb Hay^Horo 
HCC;ieAOBaHHH na HOByio, 6o;iee BucoKyio cxynenb. 

CoBexcKHe yneHue Ha ocHOBaHHH onuxa pa6oxbi 
nepBoro peaxxopa h npoBeacHHux na hcm HCCAeaosa- 
HHft no HAepHofi (j)H3HKe cnpoeKxnpoBaAH n nocxpoHAH 
Apyrne BAepnue peaKXopbi. Ha axnx peanxopoB Ma^ufl 
peaKxop POT^ npeAHaanaMen cnennaAbno aah paano- 
odpaaHux (pnanHecKHX n xexHO^iornBecKHX Hcc^acAOBa- 
HHfl. O hcm HauiH coBexcKHC (pnanKH AOKAaAbiBaAH b 
1955 r. na }KeHeBCKoft KOHcpepeniinH OpranHaauHH 
OS^eAHHennux Haunfl no MHpHOMy ncnoAbaoBannio 
axoMHofl sneprBH. Obhxh, naKonACHHbie na POT, noa- 
BOAHAH coBexcKHM 4>HaHKaM HocxpoHXb pcaKxop, pa6o- 
xaromnfl na axoMHOfi aAeKxpocxanuHH CCCP, o koto- 
pOM XaKHCe AOKAaAUBaAH COBeXCKHC (pHSHKH na 

DKeneBCKofl KOH^epenuHH. Peaxxop POT curpaA 

OrpOMHyiO pOAb AAH KOHCXpyKUHH xenAOBblAeAHIOmHX 
9 AeMeHX 0 B HOBbix aHcprexHHecKHx HAepnux peanxopoB, 
AAH nponaBOACxBa HCKyccxBenHbix HaoxonoB h t. a. 
/I,AH peiUeHHH 3THX BBABH Heo6xOAHMO 6bIAO COa- 
Aaxb MoiUHbifl noxoK nefixponoB; b xanoM noroKe mohc- 
Ho Hayqaxb paaHo6paaHbie HBAenHH, noAyMaxb HOBue 
aaypanoBue SAeMenTu, HcnuxuBatb noBue odpaanu 
ypanoBbix cxepacnefl n KoncxpyKXHBHbix MaxepnaAOB 
HAepnux peanxopoB. 

SaMeAAHxeAeM b peaxxope POT CAyHcnx rpacpnx. 
AKTHBHaa aona peanxopa POT nnjeex 4)opMy uHAHHApa 
c AnaMexpoMH Bucoxoft 1 m . Ero Momnocxb Aocxnraex 
10 xuc. Kent. Ooxok xenAOBux (MCAAennux) neftxponoB 
B ero uenxpe paeen 8X 10*® neflxponoB na KBaApaxnufl 
canxHMexp b cenyHAy. B Kanecxee ropioqero aah pean- 
xopoB SoAbuiefl MomnocxH npHuenHexcH ypan, o6ora- 
mennuk naoxonoM 235. 

JJah HCCAeAOBanHH Aeflcxann nsAynennH na paaAHH- 
Hue BemecxBa peanxop POT hmccx pha xanaAOB, 


^ PeaxTop xaa t^HsaiecKHX k TexHOAorH<iecKHx HccaeAOBaHHA. 
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BuxoAHiuHtc H3 aKtHBHoft 3oitbi «iepe3 saUiHtttyio 066' 
.ao^Ky. 3 th HCCJieAOBaHHH HMeiOT BaxcHoe npaKTHHCCKoe 
H HayqHoe SHa'ieHHe, tbk KaK noA AeficTBHeM odjiyne- 
HHH MeHflIOTCfl CBOflCTBa MaTCpHa^OB. BblJIO o6Hapy- 
AceHO, HanpHMep, hto caM ypan h rpa$HT noA AeftCT- 
BHCM H3;iyHeHHH HSMeHHioT CBoio 4)opMy H pasMepu. 
SAeKTpo- H TeriAonpoBOAHOCTb rpa4)HTa yMeHbuiaioTCH 
B HeCKOJibKo pa3 (ao 10 ), npoHCxoAHT yBe;iHMeHHe b 
06'beMe, HTO CBBsano c HapyiiiCHHeM ero KpHcraA^aH- 
HecKoft pemeTKH. Bee 3 th AanHwe HMe,aH orpoMHoe 
3HaqeHHe npH KOHCTpyKUHH peaKxopa axoMHofl 3,aeKTpo- 
cxaHAHH AKaACMHH HayK CCCP. Bea sxhx HCCJieAOBa- 
HhA KOHCXpyHpOBaHHe H CXpOHXeAbCXBO axOMHOft 
3,aeKXpOCXaHUHH 6bIJIO 6u HeBOSMOHCHO. 

ATOMHAfl aJIEKTPOCTAHUHfl CCCP 

- CxpOHxe,abcxBO nepBoft npoMbini^aeHHoft axoMHofi 
3;ieKxpocxaHUHH CCCP MomHocxbio 5 xbic. Kent 6bMO 
aaKOH^eHO b Hio;ie 1954 r. P^aBHofl SBAanefi npH npo- 
eKXHpoBaHHH axoMHoft 3jieKxpocxaHu,HH 6bijio pemeHHe 
HayHHo-xexHHHecKoft npo6;ieMbi coBAanna naAeacHo 
paSoxaromeft npoMuiuAenHoft axoMHotl 3,aeKxpocxaHUHH. 

riycK axoMHoft s^ieKxpocxaHUHH, padoxaiomeft na 
aaepnoM ropioaeM, bbh.ich BeAHMaauieft noSeAoft aeAO- 
BeaecKoro paayMa hba CHaaMH npapoAH. 

CosAaHHe axoMHofl 3/ieKxpocxaHHHH b Hamefl expane 
HB^aaexca b xo ace BpeMa Oaaoft Aaa noAroroBKH ne- 
oCxoAHMUx KaApoB, cnoco6cTByex HaKon;ienHto xex- 
HHaecKoro h SKOHOMHaecKoro oiiuxa b Ae;ie cxpoHxe;ib- 
cxBa HOBbix axoMHbix BaeKxpocxaHUHft. 

IIpHHUHnHa^ibHaa cxeMa axoMHOfi 3AeKxpocxaHUHH 
npHBeAena na pHcyHKe 26. 

PeaKxop exanuHH npeACxaBaaex co6ofl ypan-rpacjjH- 
xoByio CHcxeMy, pa6oxaiomyio na xenaoRux aaMCA^eH- 
Hbix HefixpoHax c rpa4)HX0BUM saMeAaHxeaeM. Oxaaa{- 
ACHHe peaKxopa ocymecxB.aHexca boaoS bucokoxo Aas- 
jieHHH. B KaaecxBe ropioaero b hcm ynoTpeOaaexcH 
o6orameHHbifl ypan, coAepacamHfl 5% Hsoxona 235. 
06maH HarpysKa 3xoro ypana coexaBaaex oKoao 550 kz. 
HoMHHaAbHaa xenAosaa MomHocib peaKxopaSOxbic. /ram; 
cpeAHHfl noxoK HeflxpoHOB 5X10'® HeftxpoHOB Ha 
1 cM^jeeK. BoAa, BocnpHaHMaiomaa xenAo ox peaKxopa, 
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cama He npeBpamaercn b nap. Ona unpKy.'iHpyeT nepea 
peaKTop no saMKHyToft cHcxeMe, KOTopan HaabieaeTCH 
nepBUM KOHTypOM. 

FopHHaH Bo^a nepBoro Konrypa npoxoAHx no nnyx- 
peHHHM xpy6aM, pacno.aoKeHHUM b xpy6Kax 6o.abUioro 
AHaMexpa, Hano.aHeHHUx boaoA Bxoporo KOHxypa. Ten^o 



Phc. 26. npHHUHnHaJibnaji cxeMa aiOMHoS 
ajieKTpocTanuHH CCCP. 

/— peaKTOp; 2— TypdoreHeparop; 5^TenJioo6MeHHHK; 

4~KOHAeHcaTop; 5 h 5— nacocbi. 

nepBoro kOHxypa nepe^aercH Bo^e BToporo Kontypa, 
npeBpaman ee b nap, kotophm rpheoahtch b ABH^Ke- 
HHe xyp6oreHepaxop MomHOcxbio b 5 xhc. Kem. 

B nepBOM KOHxype boas HarpesaexcH ao 270°, hxo 
B03MOXCHO CAe.aaxb (6e3 npeBpantenHH ee b nap) 6Aaro- 
Aapn BucoKOMy AaB.aeHH!o b 100 amM. Temnepaxypa 
KHneHHH xaKOft boam CyAex 309°; noaxoMy, HarpeBanCb 
B peaKxope ao 270° BOAa nepBoro Konxypa He aocxh- 
raex xohkh KHneHHH. Bo BxopoM xce KOHxype BOAa 
HaxoAHxcfl noA AaB.aeHHeM \2,^ amu. 3xo no3Bo.xHex 
BOAC KHnexb npH xemnepaxype 200*. TaKHM o6pa30M, 
BOAa nepBoro KOHxypa aacxaBJinex KHnexb BOAy bxo- 
poro KOHxypa h narpexb no.ayHeHHbift nap ao xeMnepa- 
xypw 260°. 9xox nap h nocxynaex b xypfiHHy 9.aeKxpo- 

CXaHUHH. 

npHMCHeHHe AByxKOHxypHofl cxeMu xen.aocteMa 
HCKAKJqaeX B03M0H(H0CXb nOnaABHHH paAHOaKXHBHOrO 
napa b xyp6HHy. BnaroAapn sxoMy o6c.ay)KHBaHHe xyp- 
6HHbI H CBH3aHHOrO C Heft OfiopyAOBaHHH HHUeM He 
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OT;iHqaeTCfl of o6CiayM{HBaHHa oduHHHx Ten;io9;ieKTpo- 
ueHTpaviefl, xaK KaK A-aa aioro o6opyAQBaHHa ne Tpe6yeT- 
CH 6Ho;iorHaecKoft aamaxH ox paAHoaKXHBHHx HaAyaeHHft. 
OdHKHOBeHHaa boah aBAaexca oahhm h3 ;iyamHX xen;io- 
HocHxeAefl, K xoMy ace xopomo HayaeHHbiM b Hacxoa- 
mee BpcMa. Bu6op boau b KaaecxBe xenaonocHxeAa 
ynpomaex MHoriie HHarenepHue npo6aeMfai. C Apyroft 
cxopoHu, HaAHane boau b peaxxope bphboahx Kaa k 

AOSaBOaHOMy BaMCAACHHIO HeflxpOHOB, XaK H K HX A06a- 
BOHHOMy noraomeHHK). 3xo npHBOAHx b cboki oaepeAb 
K HCKOxopoMy aaMeA^CHHK) uenHoft peaKAHH. 

CymecxByex xaKoe cooxHOuieHne Ko;iHaecxB ypana, 
rpa^Hxa h boabi, npH KoxopoM peaxxop 6yAex Haa- 
Menee ayscxBHxeaeH k HaMeHenaaM coAepacameroca b 
aeM KoyiHHecxBa boaw, ho npa axoM KOHCxpyKaaa peaK- 
xopa ocAoacHaexcH, yBeaHHHBaexca aHC;io cxaAbHHX 
AexaAeft BHyxpa annapaxa. OosxoMy b peaxxope axoMHOft 
a;ieKxpocxaHU,HH KOAaaecxBO boau bshxo HecKOAbKO 
MCHbiue, aeM axo cooxaexcxBOBaAO 6u xoaxe Haa- 
Meabmeft HyBCXBaxeAbHOCxa k norAOureaHio nefixpoHOB. 

B KaaecxBe KOHCxpyKXHBHoro MaxepaaAa aah xpy- 
6ok chcxcmu oxAaacAeHHH peaaxopa 6biAa Bbi6paHa 
HepacaBeiomaa cxaAb, Koxopaa oCAaAaex npoHHocxbio, 
ycxoflaHBa npoxas • Kopposaa a ae paapymaexca noA 
AeflcxBaeM aeftxpoaoB. MexanaaecKae KaMecxBa cxa^a 
noA ACflcxBaeM aefixpoaoB aaMeaaioxcfl b cxopoay ynpo- 
MeaHH. Cnocodaocxb cxaAH k yA^HaeaHio yMeabmaexca, 
ocxaBaacb b, AonycxaMux npeAeaax. CxaAbHHe xpy6H 
BHyxpa peaKxopa cacabhu xoaKOCxeaHUMa, xaa Kax 
cxaAb cHAbHo norAoui,aex aefixpoau. BMecxe c xcm 
axo npHBOAax k yMeabmenaio xeMnepaxypaux aanpa- 
»eHHft 

Haa6oAee oxBexcxBeaaoft AexaAbio peaxxopaaBAHioxcH 
ero ypaaoBue xenAOBbiACAaiomHe aACMeaxu. B KOAbae- 
BOM aasope MeacAy Bayxpeaaefl cxaAbaoft xpy6Koft, no 
Koxopoft xeaex boab nepBaaaoro Koaxypa, a BaeniHefi 
xoHKOcxeaHoft xpySxoft, ae nosBOAHiomeft . ocKOAxaM 
ACAeaHH npoHHxaxb b raa, aaxoAHXca o6orau;eHHuft 
ypaa b bhac cneaaaAbaoro cnAasa, odecnenaBaioutero 
xopouiaft xenAOBoft xoaxaxx a cxoftxocxb b aeflxpoa- 
HOM noxoxe. TmaxeAbaue accAeACBanaa noxaaaAH, hxo 
xaxoe, pacnoAoaceaae xenAOBUAeAaiomero BemecxBa 
Aaex HaH6oAee a4)$6KxaBHue peayAbxaxu. C yaexoM 
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Bcex CBoftcTB BH6paHHoro MaTepMa;ia CKOHCTpykpOBaB 
H ocymecTBJien na^npaKTHKe peaKxop axoMHoft s^iCKxpo- 
cxaHUHH. npe;icxaB;ieHHe o KoncxpyKUHH axoro peaKXopa 
B Be;iOM Aaex pHcynoK 27. 

PeaKxop 3aK.aK)HeH b repMexHHecKHft cxa.abHOfl uh./ihh- 
flpHMeCKHft KO)KyX, nOKOflmnftCH HaSeXOHHOM OCHOBaHHH. 

Koacyx axox aanoaHen rpa^HXOM, uenxpajibHaH wacxb 
Koxoporo npoKHsana pa6oHHMH KaHa;iaMH (cxepacHHMH) 
o6mHM qRcaoM 128 (KpHXHHecKan Macca ypanoBbix 
cxepacHeft Aocxnraexcfl npa 60 paSoMHx KaHaaax). Ka*- 
AHft Kanafl npeflCxaBJinex co6o0 AJiHHHbift rpacpaxoBuft 
UH.aHHAP, BHyxpH KOXOporO HaXOAHXCa XOHKOCXeHHUe 
cxa.abHbie xpydKH, no KoxopuM H^ex Boaa nepBHqHoro 
KOHxypa. BoAa, nocxynaiomaa qepea BepxHioK) roaoBKy 
Kanaaa, npoxo^nx no xpydxe bhh3 h BOSspamaexcH 
BBcpx, OMbiBan npn axoM noBepxnocxb ypanoBux xenao- 
BMfleafliomHx saeMCHXoB. BepxHHH rojioBKa Kanaaa 
coeAHHena c bxoahum h c6ophum KOA.aeKxopaMH. 

CoBOKynnocxb pacnoaoHcennfl ypanoBux xenaoBWAe- 
aaiomHx aaeMenxoB o 6 pa 3 yex uHaHHApnqecKyio aKXHB- 
nyio 30 Hy peaKxopa pasMepoM 150X 170 cm, ORpyacen- 
nyio CO Bcex cxopon rpacpaxoBUM oxpaacaxeacM. 3 xa 
30 Ha oGBeACHa na pijcyHKe nynKxnpOM. 

PacxoAU BOAw Mepea Kana.! h ee xeMnepaxypa na 
BHXoae KOHxpoAHpyexcH no KaacAOMy Kanaay. npHSopu, 
yKa3HBaiomHe na axo, naxoASTCH na ueHxpa.abHOM ny.abxe. 
Ohh cBflaaHu c aBapHfinofl aamHxofl, npCKpamaiomeft 
HAepnyK) peaKunio b caynae napyuieHHH pacxoAa boau 
nepea Kanaa h/ih npeeHmenna xcMnepaxypu boau 
CB epx ycxaHOB.aeHHoro npeACAa. CHnaceHne pacxoAa 
BOAU B KaHa;ie eeACx k noBumennio xeunepaxypu boau 
na BuxoAe h 3 Kanaaa. BoapacxaHne pacxoAa boau 
B KaHa.ae yKaauBaex na paapUB xpydoK Kanaaa H.aR 
ero KOMMyHHKan,Hfl, Bee axn oxK.aoHeHHfl CHHxaroxca 
aBapHflnuMH h seayx k aBxoMaxnaeCKOMy cpaCaxuBaHHio 
cxepacneft aBapHfinoft aamnxu (npeKpamennio uennofl 

peaKUHH). 

KaarAufi KanaA CHadacen oxKAKjaaiomHM yexpofl- 
CXBOM H oSpaxHUM KAanaHOM, Koxopue oxceKaiox 
ox KOAAeKxopoB noBpea<AeHHuft KanaA, oxKyAa b peaK- 
xop MOMcex npoHHKHyxb BOAa. CAyaaft paapyiuenHa 
xenAOBUAeAHioiAHx SAeMenxoB KOHxpoAHpyexca no 
noBuuieHHK) aKXHBHOcxH BOAU, HAH xaaa. 
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KowneHcauHH fasdutokHofi HAepHoii peaKUfah 
B annapaxe (npH ero OTK;ioHeHHH or peiKHMa) pasMe- 
meHu 18 KOMneacHpyiomHx cTepacHeft h 3 KapcHAa topa. 

Ha HHx luecTb pacnoAOKCHU b6ah3h ueaxpa annapaxa 
H 12Ha nepH(pephH aKTHBHofl 30 hu (pnc. 28j. 9 th cxep*- 
HH nepcABHraioTCH b cneu,Ha;ibHbix Kana^iax, ox^naacAae- 
MUX BOAOH H3 OTACJIbHOft CHCTCMbl OXAaXCACHHB (^TaKaS 
»e CHCxeMa HMeexca h a^h ox;ia)KAeHHH rpa(J)HXOBoro 
oxpaHcaxe^JH). 9 th cxepxcHH nepeMCiuaioxcfl no BepxH' 

Ka.aH npH HOMOIAH xpOCHKOB H xaK HaSblBaeMUX cepBO- 
MOTopoB. Hx noAOKCHHe $HKCHpyexcH Ha cneu,Ha;ibHOM 
xaO^io ueHxpa^ibHoro ny^ibxa ynpaBAeHHH (cm. pnc. 29), 



Phc. 28. BepxHHfl qacxb flxepHoro peaKxopa. 
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Phc. 29. UeHTpajiLHbiH nyjibi ynpasjieHKH aTOMHofi sjieKTpocTaHUHH. 


npH nOMOmH HX IviOKHO Ao6HTbCH BBpaBHHBaHliH 
BbixoAHofi xeMnepaxypLi boah no pa6oHHM Kana- 

no cyMMapHofl r^y6HHe norpyxceHHH Bcex KOMnenOH- 
pyiomHx cxepmHefi Mo:acHo onpeAejiHxb (npH pa5oxe 
peaKTOpa) sanac axoMHoro xonjiHBa, npeiHiuaiomHH 
ero KpHXHqecKHH sec. SHaqHxejibHoe rrpeBBiiaeHHe 
KpHXHqecKoro Beca, a cjieAOBaxejibHO, h paCoqnx tcana- 
JioB, npoABKxoBaHO Heo6xoAHMocxbK) o6ecne^5eHj’H 
xeAbHofi pa6oTbi peaKxopa. BcjieACXBHe AeAeHHH n^ep 
ypana 23S5 hah, kbk roBopHx, b pesyABTaTe ^Buropa- 
ypaHa 235 odpasyioxcn ockoakh— „ uiAaKR“, koto- 
pHe norjiciuaiox HeflxpoHbi. npH - pa6oTe peaxxopa 
o6pa3yexcH xaitac^ KcenoH, o6jiaAaiGmHft. cnocoCHOcxbio 
xaK pespnaHCHpro nprA^oineHHH nefixpo- 

HOB^. 3a cqex^'sxHx npH^HH npoHCxoAHx noxepH ^^om- 
HOCTH pea::jppa; npH ^ H sanaca ypana b peax- 

xope ^4^>.^^9iB,Ho,Qxb_>B6ccxaHaBAHBaexcH cooxeexcxBy- 
loiuHM npA&HXHe^’' K3 peaKxop^ KOMneHCHpyioiii.Hx 

cxep>KHeil. ... 

, KpoMe KOMnencHpyiomHx cA^epJKHefl, hmcioxcb qexHpe 
cxepxcHH aBxoMaxHqecKoro fJeryAHpOBaHHH, pasMeiueH- 
HHe B oxpaacaxeAe. Hx noAO ^xenHe HSMeHnexcH aBxoMa- 
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- notptAtThoU eepfioMOTOpos; AeflcTBl^joiuHx of 

' HOH®a4iHOHHtIX KdMep^ \ ‘'s 

n^l pocxe uenHOH peaK^HH cTep}KHH aBT|MaTH^ie- 
CKoro ^pe.ry^HpoBaHHH onycKaioxcH, a npH sa^yxaHHH 

ii,cnHo3 pcaKUHH noAHHMaioxcH. h3 sthx cf'Gp^Hcii 
B pa6oTe, a ;i,Ba b pesepBe. HaKoneM, HMe- 
K)xca itBa cxep^HH aeapHHHofl samHXbi, cepBOMo- 
xopH i^-^Topbix noMeiii.eHbi n3.jx /sepx^eH saucHXHCH 
njiHTOil/' annapaxa (cm. Pbc. 28). 3th CTGp}KH5 npn 
nocxyniiSHH^ aBapHfiHoro CHrna^ia cbo6oaho na^ii^iOT 
B aKT^/BHyK) 30Hy annapaxa, npcKpainan npH 9 Tom n,0ri" 

Hiynj pgaKUHIO. ^ 

l^cero aa ny^ibxe ynpasjieHHB HMeexcH 12 pas^^^nux 
aBapHflHHX CHrnajioB, hs Koxopbix BaHHeflujHMH abjih- 
loxcfl: CHmajibi apeBbiineHHH sa^aHHoro ypoBHH moux- 
HOCTH na 20%, CHrHa./i c^hhikom 6oJibmoH CKopocxH 
napacTaHHH ixentioft peaKUHH, ciirHaji oxKJHoneHHH s^ck- 
xpHnecKoro nHxaHHA rjiaanbix nHpKy.aHij,HOHHbix nacocoB, 
CHiHajibi HSMeHeHHfl pacxoAa h xeMnepaxypbi boah b pa- 
. . 6onHX Kanajiax h Ap. 

B peaKfOpe HMeexcn mecxb HSorHyxbix KanajiOB,^ 
AOCXHraiomHX rpaHHUbi aKXHBHOH sohh h 0Tpa>KaTe^H. 
KanajiU bxh npeAHasnanenbi A^aH HsyneHHa noBeAennH 
pasXHAHbix o^pasixoB MaxepHajioB b HHxeHCHBHOM nefi- 
AOCTHraioineM ao 8X10^^ nefiTponoB 
na KBaApaxHHH caHXHMexp b cexynAy, a xaKXce jijih 
HsynenHf I’n^BeAeHHH axHx MaxepHajioB b ycJiOBHAX 
BHCoK:XB[N'\ffeMn;^paTypH. KpoMe xoro, HMeiuxcH xpH 
npHMbip'^ropHSOHxaJibHbix icana-aa, oahh H3 'KOXopbix 
AOE^e^ciH AO. ueHTpa annapaxa. Ohh npeAHasH^nenu a*^h 
H syXeHHH i-ieHTpoHHon hjicxhocth no paAnycy anrxapaxa. 
HnxeHCHBHdcTb nynKOB neftTponoB no BbixoAe h 3 
npAMbix Kaj?a.JiOB AOCXHraex h 10® neiixpoHOB na 
KBaApaxHbiH caHTHMexp b cexyHAy. DynKH sthx neS- 
TpoHOB npeAnasna^enbi j^jisi HAepHO:$B3HHeiLicx:-^^li'Cc*^ 
AOBa.gHH. BHO^ioriinecKaH -3aui.HTa ox H3.fiyH.cHHH o5ec- 
nenHBaexcH 6 okoboS boampJI saiAMTofl c TO./iu;Hiaoil 
} X 

1 MOHH3au.HOHHaH KBMe'pa — 9TO npHOfip, B']^PTOp^OM .SHHKaer lOK 
OT HOHHsauHM coAepH' auierocX^ b Heitf rasa no4 7-tttTBHeM pa^HoaK-. 
THBHbix Jiyqeii, BosHHKaiomHx' s XnaHHOM cjiynae b peaKiope. Hew 
. ,iiHTeHCHBHee,HTi,epHafl peaKiiKH, co'^^aiomafl 3T0 HSJiy^eHHe, tcm 6ojibiiie 
foK HOHH3ail.HH B HOHHSai^HOHHO^ft KBMepe, HpUBOABIBHIl B ACfiCTEHe 
CepBOMOTOpbl, ^ 
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C./IOH \ M n 6eTOHHofl cxeHoft xo^imHHofi 3 B eepx- 
neft HacxH annapaxa SHO^orHMecKafl aamnxa odecneneHa 
ycH;ieHHeM rpa(J)HxoBoro oxpaHcaxe^ia, eepxHeft cxajibHoft 
KpbiuiKofl annapaxa h Myrynnoft njinxofl. Had^noAenne 
sa BcewH npoueccaMH padoxu cxanunH b uc^om ocyme- 
cxB;iHexcH na uenxpa^ibHOM ny;ibxe ynpaB^ieHHH, npe^- 
cxaB.aeHHOM na pncynKe 29. Bo Bcex noMemcHHHX cxan- 
UHH nocxaBJiCHu KOHxpo.abHue npndopu, ycxaHaB.aHBa- 
lomne Aoay 7-H3.ay‘ieHHH h paanoaKXHBHOcxH BOSAyxa. 
B c.aynae noBwuieHHH nopMbi H3.ayqeHHH b KaKOM-.aH6o 
noMemenHH, ^excypHuft, naxoAHiunficn y uenxpaAbHoro 
AoaHMexpnwecKoro mnxa, dy^ex npeAynpexcAen cse- 

XOBUM H SByKOBblM CHXHaAOM, Ayd.aHpyK)mHMCH B XOM 

noMemenHH, r^e npoH3om.ao noBunienHe HopMu H3.ay- 
neHHH. Bee noMemeHHH exanuHn xmaxe.abHO Benxn- 
jinpyioxcH, a Boaayx BHSpacuBaexcn b BwcoKyio xpydy. 
H3 nepBHHHoro Konxypa paAHoaKXHBHan BOAa edpa- 
cuBaexcH b pesepsyapbi, b Koxopux ona CHana.aa 
BbiAepxcHBaexcB, nocjie uero aKXHBHocxb boau aobo- 
AHXCH pa3daB.aeHHeM ee ao deaonacnofl nopMM. 

Onux 3Kcn/iyaxauHH axoMHOft 9.aeKxpocxaHUHH no- 
KaauBaex, nxo ona padoxaex naAeacHo h ycxoflnnBO. 
3a Bce BpeMH ee padoxu ne dHAO hh oahoxo CAynan 
BHXOAa H3 expOH XenAOBHAeAflIOm,HX SAeMCHXOB. Pac- 
xoA BOAbi B npouecce SKcnAyaxaunn 6uji cxadHAbHUM. 
PeacHM annapaxa no xeMnepaxype n AaBAennio padonero 
napa nivieex BucoKyro cxadnAbHocxb. Cncxeivia anxoMaxn- 
necKoro peryAnpoBannH n aBapH^noti sautHXbi peaK- 
xopa padoxaex desoxKasHO. Padoxa nepcoHaaa npn h 3 - 
dpaHHOM peacHMe annapaxa saKAHjqaexca b nadAioAeHHH 
3a npndopaMH h cnxHaAaMH. B ucahx skohomhh axoM- 
Horo xonAHBa h yAAnnenHa epoxa CAyacdu peaxxopa bu- 
rpyaxa h 3 peaxxopa ypanoBux xenAOBbiAeAaiomHX sae- 
MenxoB ocymecxBAHexcH MaexaMH. Peaxxop Aorpyacaiox 
CBeacHMH xenaoBUAeAaiouJiHMH aAemeHxaMH; npn sxom 
npoHSBOAHx nepeexanoBKy Menee „BbiropeBuiHx“ nepH* 
(J)epHflHbix SAeMeHxoB B uenxp annapaxa. Ha 9xy one- 
pauHK), npoHSBOAHMyio pas b abb mecaua, xpedyexca 
Bcero AHOIb ABa-XpH AHH. BblAH HSyneHbl peXCHMU 
padox cxanitHH npn pasAHanux narpysKax xypdorene- 
paxopa; exanuna Hcnwxana xaxMce na xenAO(j)HKaAHOH- 
HOM peacHMe aab oxonAenaa hchaoxo noceAxa. Ha Bcex 
peacHMax cxanaHa padoxaaa snoAne ycxoiiaHBo. 
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HHTCHCHBHOCTb 1f-H3;iyMeHHH B UCHTpaJlbHOM 3a;ie 
npH HopMa;ibHoft moiuhocth peaKTopa sHaMHieJibHo 
HHHce AonycTHMott dHOAOFHHecKofl A03bi. FIpH paarpySKe 
annapaxa 3amHTHbie cxenbi 3a;ia BnoAne o6ecneHHBaK)x 
B oKpy»aiomHx noMemeHHHx noAHyra SesonacHocxb 
paSoxM. SamHxa noMemcHHft naporenepaxopoB, HacocoB 
H xyp6onpoBOAOB nepBHHHoro KOHxypa xaKMce hckakd- 
qaex B03MOHCHOCXb npOHHKHOBCHHH H3AyqeHHfl B o6cAy- 
xcHBaiomee noMemCHHe. Ha orpanHqeHHoe bpcmh momcho 
aaxoAHXb H B noMemeHHe, tab pacnoAOKeno axo o6opy- 
AOBaHHe. PaAHoaKXHBHOcxb raaa, oSycAOBACHHaa b 
OCHOBHOM paAHoaKXHBHocxbK) aproHa B03Ayxa, b uen- 
xpaAbHOM 3aAe cxanuMH h b Apyrnx noMemeHHax hhh- 
xoxtHo MaAa. 3xo yxaabiBaex na yAOBAexBopHxeAbHocxb 
pa6oxij BuxH>KHoft BeHXHAHUHH, Bucoxa xpy6hi KOXOpoft 
rapaaxHpyex noAHyio deaonacHOCXb OKpyararomero nace- 
AeHHH. 3a nepHOA pa6oxbi cxanuHH ne 6biAO hh oahofo 
CAy^aa nepeodAyaenHa nepcoHaAa. CoxpyAHHKH cxaHUHH 
cHafiaceHbi A03HMexpHaecKHMH 4)oxoKaccexaMH h noABep- 
raioxca nepHOAHaecxH MeAOCMOxpy. 

PeayAbxaxoM codAioaeHHa cxpoacafliueft ahcuhbahhu 
H HeyKAOHHoro BbinoAHCHHa npaBHA xexHHKH deaonac- 
HOCXH BBAaexca noaxH noAHoe oxcyxcxBHe CAyaaea Ay- 
acBoft 6oAe3HH y odcAyacHBatomero nepconaAa cxaHUHH. 

/Iah oxpaHu 3AopoBba AioAeft, aanaxbix HcnoAbsoBa- 
HHCM aXOMHOft SHCprHH, npOBOAHXCa paA MepOnpHBTHft. 
K xaKHM MeponpHaxHBM oxHocaxca ycxaHOBAenne cxporo 
AonycxHMOft ao3u paAHauHH, ycxanoBACHHe HopM 
coAepacaHHa paAHoaKXHBHociH b BO^Ayxe, ycxaHOBAenne 
coKpameHHoro padoaero AHa, AonoAHHxeAbHux oxnyc- 

KOB, KOHXpOAb 3a COdAIOACHHeM rHPHeHHaeCKHX npaBHA 
H BbinoAHeHHeM AeftcxByiomero saKOHOAaxeAbcxBa h 
H enpepuBHoe MeAHUHHCKoe nadAioAeHHe. flonycTHMaa 
A03a BHemnero odAyaenHH, ycxaHOBAennaa b CCCP, 
paBHa 0,05 peHxrena 3a padoanfl achb. B xeaeHne neAeAH 
A03a odAyaeHHa He AOAJKHa npeBUCHXb 0,3 peHxrena. 
ycxaHOBAeHbi xaK)Ke npeASAbHo AonycxHMHe KOHueHx- 
pau,HH paAHoaKTHBHHX BemecxB b BOSAyxe h boas, 
axo rapanxHpyex ox necaacxHux cAyaaes npn hx nona- 
AaHHH B opraHH3M. 

Ecah acAOBex naxoAHXca b sarpasHeHHHX paAHoaK- 
XHBHbiM BemecxBOM noMemeHHax (mccxhocxh), xo oh 
AOA3KeH HaACBaxb cneuHaAbHufl aaiuHXHbifl nHCBMaxHae- 
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•CKHft KOCTioM H3 n^iacTH^ecKoro (HenpoHHuaeMoro 
BQSAyxa H paAHoaKTHBHUx BemecTB) MaxepHa^ia c npH- 
HyAHTCAbHofl noAa^efl Boaayxa. OpHMeHeHHe scex sthx 
Mep samHTU cosMecTHo c rocyAapcTBenHUM kohipoacm 
saHXBunoAHeHHeM npaKXHqecKH HCKAioiaer B03M0)KH0CTb 
paflHauHOHHUx nopaxceHHfl ^iioAeft b nauiefl CTpane. 3 to 
o6ecne'iH;io to oScroHre^ibCTBo, qxo b Cobcxckom 
C oioae §fal^o xo;ibKO Asa CAyqan ocxpoft ^vqeeoft 
— '6oAe3HH, 0 Koxopofl HaiuH yqenbie yKaauBaAH b AOKAaaax 
na >KeHeBCKofl KOH(})epeHu,HH. B pesyAbxaxe npHHaxux 
HaAAeH<aiii,HM o6pa30M Mep AeueHna doAbHbie Boccxa- 
hobhjth CBoe SAopOBbe. B to xre BpeMH, cyAS no 
o(})HAHaAbHOMy onHcaKHK), B CIIIA HMe;io Mecxo 13 th- 
HceAux ;iyneBbix 3a6oAeBaHHft; HeKoxopwe h3Hhx H MeA H 
CMepxeAbHblft HCXOA. 

CPABHEHHE ATOMHOn H VrOJIbHOIl 9JlEKTP0CTAHU,Hft 

CpaBHCHHe axoMHOft h yroAbHoft a^ieKxpocxaHUHft 
noKasbiBaex, mto ctohmoctb KH^iOBaxx-waca HACpHoft 
9AeKxpo3HeprHH 3HaHHxeAbHo npeBbimaex cpeAnroio ce6e- 
CXOHMOCXb KHAOBaXX-HaCa Momnux XenAOBHX aACKXpo- 

cxaHUHft CCCP, Koxopaa b 1953 r. cocxasAH^ia 10 Kon. 
sa KHAOsaxT - aac. OAnaKO ona cpaBHHMa co cxoHMocxbK) 
OAHoro KHAOBaxT-naca xenAOBHx SAeKxpocxaHUHft anaAO- 
rn^Horo XHna MaAoft moiuhocxh 1 — 5 xuc. Kent. BbicoKaa 
cedecxoHMocxb oahopo KHAOBaxx-qaca aneprHH, BbipaSaxu- 
BaeMoS nepBoft axoMHofl sAeKxpocxaHUHeft, oSycAOBAena 
MaAUMH pasMepaMH cxaHUHH, 6oAbmHMH saxpaxaMH na 
mxyHHoe HsroxoBAeHHe xenAOBUACAHiomHX SAeMeHxoB, 
noBbimeHHHM pacxoAOM ypana BCAeAcxBHC mbaux pas- 
MepoB atoMHoro peaKTopa, phaom oco6eHHocxefl koh- 
cxpyKUHft, HanpaBAeHHux k cosAaHHio noBpiuieHHofl 
HaAexcHOCx^'- oadoxu, ox Koxopux, KaK noKasuBaex onux 
9 KcnAyaxai],K 'ifOACHo oxKaaaxbca b AaAbHefliueM. Ana- 
AH3 CXOHMOCXH OAHOrO KHAOBaXT-aaca 3AeKXp0.9HeDrHH 
BpHMeHHXeAbHO K BapHaHXy aXOMHOft SAeKTpOCXaHUHH 
c noAesHofl MomuocxbK) 100 xuc. K«m, o6opyAOBaHHoft 
AByMH peaKxopaMH xaKoro >Ke XHna, KaK h na nepBoft 
axOMHOfl SAeKXpOCXaHUHH CCCP, C XenAOBOfl MOmHOCXblO 
Ka>KAoro peaKxopa 200 xuc. Kem, c yqexoM ycoBepmen- 
cxBOBaHHH, noKasuBaex, qxo ce6ecxoHMocxb aAeKxpo- 
BHepxHH B 3X0M CAyqae cymecTBCHHo nOHHAcaexcH. 
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CpaBHeHHe aKOHOMHnecKHX noKasaie^iefl axofi ycoBepiueH.- 
CTBOBaHHOft CiaHUHH CO CTaHUHefl TaKOfl MOIUHOCTH, 

padoTaiomefl na yr;ie, noKaabiBaer, mto ctohmoctb 
Ton^iHBa Ha oahh KH^OBaxT-Mac wa axoMHoft cxanuHH 
yace 6;iH3Ka k cxohmocxh KHaoBaxx-waca aHeprHH na 
yrojibHofi cxaHUHH xofi ace Mom,HocxH Ha xon^Hse hh3- 
Koro Ka^ecxBa. 

Pacqexbi noKa3biBaiox, mxo HHc;ieHHocxb Tieoconajia, 
oScjiyacHBaiomero axoMHbift peaKxop h naporeneparapw, — 
6yAeT B ABa-xpH pa3a MeHbuie HHC^ia padoxaiomHx 
B KOxe^bHoft H Ha BcnoMoraxe^bHbix coopyaceHHHx 
yro;ibHofl cxaHHHH xofi ace moiuhocxh. Pacnexbi xaxace 
noKaauBaiQT, hxo MaxepHavibHue saxpaxw no CBoeft 
cxpyKxype cymecxsenHo hsmchhioxch h 6oaee 6;iaro- 
npuaxHU A-'ifl axoMHofi 3;ieKxpocxaHU,HH. 9xo od-bacHaeTCa 
oxcyxcxBHeM na nefi do^ibuiHx xon;iHBHbix CK^iaAOB, 
CHCxeMbi noAaHH xon^inaa, yr^iepaaMoabHux Me;ibHHu, 
30 ^oyAaJieHHH h Apyrnx rpoMOSAKHx coopyacenHS, xa- 
paKxepHHx A-'iH yro^ibHbix 3;ieKxpocxaHu,Hfl (cM.pHC. 30). 

yae.'iH'ieHHe pasMepoB peaxxopa no3BOAHex cHHanxb 
oSorameHHe ypana, 3aK.aaAbiBaeMoro b peaxxop. Pacnexbi 
iioKasuBaiox, hxo A-aa paSoxw AByx peaxxopoB a^ieaxpo- 
CxaHUHH MOIAHOCXH 1 MJIH. Ketn Heo6xOAHMO AO 20 m 
ypaHa b xoa, o6orameHHoro ao 2,5% naoxonoM ypana 
235 (BMecxo o6orameHHoro ao 5®/o na nepBoft axoMHofl 
9.xeKxpocxaHu,HH). yMeHbiueHHe o6orameHHH ophboahx 
K cymecxBCHHOMy noHnaceHHioxonaHBHoft cocxaBaHK)meft 
CXOHMOCXH OAHoro KH.aoBaxx-qaca a.;ieKxpo3HeprHH, bu- 
pa6axbiBaeMofl Ha axoMHofi 3AeKxpocxaHUHH. 

AxoMHaa aaeaxpocxanuHa yace ceftaac He ycxynaex 
B SKOHOMHaHocxH yro.xbHoft cxaHUHH, HaxoAamefica 
AaacKO ox paftona ao6uhh yxAa hjih pa 6 oxaiomeft Ha 
HH3KocopxHOM xonAHBe. 3x0 oxKpuBaex nepcneKXHBy 
Hcno xbsoBaHHH axoMHbix 3;ieKxpocxaHUHft A-'ia yAoBuexBO- 
peHHa Boapaoxaiomeft noxpeSuocxH 9 .&xpo3HeprHH 
B npoMbiuj.aeHH 0 cxH h ce.'ibCKOM xoJailcxBe. AxoMHaa 
3./ieKxpocxaHUHa Moacex 6 bixb Hcno.ab30BaHa h A-'ia 
xenao^JHKauHH ropoAOB h ceJi. B Cobcxckom Coioae 
naaHHpyexca coBAanne axoMHHx oAeKxpocxaHUHft paa- 
Hbix xHnoB H MomHocxeft (50—100 xuc. Kent h 6 oAee). 

SKOHOMHuecKHe pacaexbi noKaauBaiox BOSMoacHOcxb 
BupadoxKH 3neKxpo3HeprHH ua xaxHX cxaHunax cxoh- 
MocxbK) B npeAC-aax 10—20 Kon. 3 a oahh Kent'Kac. 
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B uiecTofl nHTH./ieTKe (1956—1960) cor;iacHo peiueHHHM 
XX c-besAa KFICC 6yAyT nocTpoenu aTOMHbie 9;ieKTpo- 
CTaHUHH nfillTPfl MOIIiHOCTblO B 2 — 2,5 MAH. KStU, HTO 
eme 6oAee yAeuiesHT sAeKiposHepraio. 


TEPMOJIAEPHblE PEAKUHH 

Ha CTpaHHue 48-49 roBopHAOCb, hto sHeprHa, aa- 

KAioHeHHasi B HApax aTOMOB, MOHcex 6biTb AoSbira He 
TOAbKO nyxeM AeAeHHfl HAep. Apyroft nyxb HSBAeqeHHH 
HAepHOft aneprHH saKAioHaexcH b ocymecxBACHHH 
xaKHx peaKUHft, b Koxopbix sAepHue hbcxhuh npoxoHU 
H HeflxpOHU, COeAHHHHCb Apyr c ApyrOM, 06pa30BbI- 
bbah 6bi HApa c 6oAbiiieft yACAbHOft sHcprHeft cbhsh 
( nanoMHHM, hxo yACAbHoft sneprHeft nasbiBaexcH BeAH- 
MHHa aneprHH cbssh, npaxoAnmaacH na oAHy HacxHuy). 
TaKHC peaKHHH HaauBaroxcH peaKu,HHMH CHHxeaa. Ecah 
ocymecxBHXb peaKUHK), b icoxopoft h 3 AexKHx HAep 
oSpaaoBaAHCb Su 6oAee xHxceAbie, xo axo npHseAex k 

BblAeAeHHK) SHepTHH. llpeAnOAOMCHM, HXO npOHSOUIAO 
CAHHHHe ARyX HAep XHHCeAOrO BOAOpOAa — AeftxepHH. 

TaKan. peaKuan npHBeAex k oSpaaoBaHHK) reAHH co- 
TAacHO cxeMe; 


H3 AByx AerKHX HAep o6pa30BaAOCb 6oAee mbcchb- 
Hoe. Kax 6 uao noKasano (cm. exp. 49), npn axoM bbi- 

ACAHXCfl OKOAO 24 MAH. 9AeKXp0H-B0AbX SHeprHH. 

Kax Mce ocymecxBHXb SHeprexHMeexH exoAb bupoa- 
nyx) peaxuHK) cHHxeaa? Bcab HApa HMeiox oaho- 
HMCHHue BcePAa noAOJXHxeAbHbie sapHAW, h ecAH ohh 
c6ah3hxch, xo 9AexxpHHecxHe CHAH 6yAyxoxxaAKHBaxb 
HX Apyr OT Apyr. 0^6 bhaho, Heo6xoAHM cnoco6, koto- 
nuft n03BOAHA 6 h npeOAOAeXb 9XH CHAM OXXaAXHBaHHfl 
H HacHAbHO „CAHTb“ HApa. Cnoco6 HanpauiHBaexcH caM 
co6oft: HyJXHO coo6mHXb HApaM xaxyio xHHexHHecxyx) 
aneppHio, hxo6u ohh npH cxoAXHOBenHH cahahcb, npeo- 
AOAeB CHAU oxxaAXHBaHHH. A-'iB sxopo cymccxByiox 
ABa nyxH. 

riepBuft, HaH6oAee npoexoft, nyxb cocxohx b xom, 
HXo6bi paaroHHTb HacxHHbi b ycxopnxeAHX h cxbaxh- 
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Baxb Hx Apyr c ApyroM. Taxofl nyxb xpedyex MoiuHbix 
ycKopHxe.xefi. Ohh cyiuecxByiox b Hacxoamee BpCMH. 
B Mae 1957 r. b naiuefl cxpane nymen caMufl Kpynubifl 
B MHpe yCKopHxeAb, cnocoSHbift C006mHXb HacxHuaM 
SHepTHK) AO 10 MApA. 9AeKXpOH-BOAbX. TaKHC yCXaHOBKH 
HMeiox iiHCxo HccAeAOBaxeAbCKHe ucah. flpaKXHqecKoe 
HcnoAbsoBaHHe peaKunfl cHHxeaa cBBsano c ApyxHM 
nyjeM — coo6meHHH HApaMH SHeprHH, AOCxaxoiHoil aah 
npeOAOAeHHH SAeKXpHMeCKHX CHA OXXaAKHBaHHH. 

HsBecxHO, Mxo npH HarpesaHHH Aio6oro BcmecxBa 
cocxaBAflromHe ,ero axoMM Ha^mHaiox ABHxaxbca co see 
BoapacxaioiAHMH ckopocxhmh. Mcm Bbiiue xeMiiepaxypa, 
xeM doAbuie exopoexb ABHXieHHH axoMOB. CAeAOBa- 
xeAbHo, MOJKHO noAHHXb xeMnepaxypy rasa AeflxepHs 
AO xaKofl cxeneHH, hxo cocxaBAsiomHe ero sApa npn 
cxoAKHOBeHHflx 6yAyx coeAHHsxbCH, o6pa3yH HApa reAHH. 

KaxoBa xce BeAHHHHa xeMnepaxypu, cnocoSnaH bu- 
3Baxb peaKUHiocHHxe3a?PacHexnoKa3biBaex, Hxo Heo6xo- 
AHMa xeMnepaxypa nopHAKa necKOAbKHx mhaahohob 
rpaAycoB. HaepHue peaKUHH, npoHcxoAsmiie npH xaxHx 
bucokhx xeMnepaxypax, Hoeax HaaeaHHe xepMoaAepHux 
peaKAHfl. BnanaAe 6ua Haseexen xoabko oahh nyxb 
noAyneHHH bucokhx xcMnepaxyp: HcnoAbsoBaHHe uen- 
Hofl peaKUHH AeAeHHH ypaua h uAyxoHHa; nocAeAHaa 
Aaex Heo6xoAHMyio xeMnepaxypy b mhaahohm rpaAycoB. 
9xox nyxb 6biA HcnoAbsoBan aah ocymecxBAeHHa 
XepMOHACpHOfl peaKUHH b BOAopoAHOft 60 M 6 e. Axom- 
Haa 6oM6a nocAyxcHAa CBoeoSpasHbiM aanaAOM a^h 
BOAO pOAHOft 6oM6bI. 

EcxecxBeHHO, BOSHHKAa npo6AeMa ynpaBAeuna xepMo- 
HAepuoft peaKUHCfl. B BOAopoAuoft doMde b xenenue 
AOAefl ceKyuAu BUAeAaioxcfl KOAOccaAbHwe KOAHuecxBa 
aneprHH. Ecah CKopocxb BbiAeAeHHa aneprHH yMenb- 
mHXb H cyMexb ee peryAnpoBaxb, xo HAepHoe ^xouahbo" 
MO)KHO HCUOAbSOBaXb AAH MHpHbIX UCAeft. 

yaeubie uoaohchah nepBue nyxH k pemeHHio sxoft 
BaacHefluiefl npo6AeMbi. 

COBPEMEHHOE flAEPHOE TOnjIHBO 

B npHHUHue HAepHbIM XOUAHBOM MOryX CAyXCHXb 
Bce XHMHHecKHe SAeMeHxu, h6o b aApax Bcex axoMOB 
cocpeAoxoqeH KOAoccaAbHufi aanac auepruH. floKa xce 
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HACpHUM TOn;iHBOM flB;iHK)TCH TC XHMHHeCKHe B^eMeHTU, 
jljia KOTopux yxce HaflAeau npaKTHnecKHe cnoco6bi 
BUAe^eHHfl HAepHoft anepraH. K raKHM XHMHnecKHM 
9 ;ieMeHTaM othochtch aaoTonu THXce^ioro BAeMeHxa 
ypana (ypaa 235 h ypan 233), Tflace;iuft B^ieMCHT n;iy- 
TOHHft H HSOTonu jierKoro BjieMeHxa BOAopoAa— Aeftxe- 
paft H xpHXHfl. H30xona ypawa 235 b npapoAHux 

pyAax cocxaB;iHex, kbk naBCCXHO, ;iHiub 0,7%. ypan, 
233 He BCxpeqaexcH b npnpoAe. 3xox Haoxon ypa- 
Ha Moacex 6HXb no.ayweH h 3 xopHH, Koxopuft Bcxpe- 
Haexcfl B npHpoAe ropasAO ^lame, aeM npapoA- 
Huft ypaH (b xpH-qexupe paaa 6o.abme) FlpaKXH- 
qecKH ypan 233 no.ay<iaiox o6.«y‘ieHHeM HAep axoMOB 
xopHH HeiixpoHaMH, HAyiAHMH H3 cneu,Ha.abHoro oxBep- 
CXHH HAepHUX peaKXOpOB. OpH 9X0M npOHCXOAHX CAe- 
AyiomaH HAepnaH peaKUHn: 

9 oTh*®®+on‘ 9 oTh*^® (nepBufl axan); 

TOpHH H30TOn TOpHH 

233 

9oTh*®® >-9iPa-f--ie (Bxopofl sxan); 

naJi;iaAHH 

9^Pa233 ie“ (xpexHft 9xan). 

ypaH 

riAyxoHHfi noAyaaexcH b npouecce pa6oxH HAep- 
Hux peaKxopoB H3 ypana 238 nyx.eM norAomennH 
HeftxpOHOB (no npHEeACHHofl panee naMH peaKUHH). 3xox 
ueHHHfl 9AeMeHX flBAflexca oahhm h 3 npoAyKxoB axoM- 
HOfl npOMUUIAeHHOCXH (cm. PHC. 31). 

;i.eftxepHfi (xflHceAHfl BOAopoA) noAynaiox h 3 o6biHHOH 
npHpOAHOft BOAU, B Koxopofl Ha AOAIO AeftxepHH npH- 
XOAHXCfl AHIUb 0,02% (b OAHOft XOHHe o6uHHoa npH- 
poAHofl BOAbi HMeexcfl npHMepHO 200 z XHHceAoft boah). 
BuAeAeHHe b hhcxom bhac xHHceAoft boau ocHOBano 

Ha paSAHHHH 4)H3HMeCKHX CBOflCXB XHHCeAOft H AerKOfl 
boah. HaBecxHO, nanpHMep, nxo MOAeKyAbi boau 
MOXCHO paSAOJKHXb BAeKXpHHeCKHM XOKOM HB BOAOpOA 
H KHCAOpOA, KOXOpue BUAeAHIOXCH H3 BOAH B BHAC 

* 3to h noHSTHo, TaK KaK nepHOfl noaypacnaaa TopHfl paecH 
13,9 MJipfl. ACT, Toraa kak nepHoa noaypacnaAa ypana— 4,5 Mapa. aei, 
a ypana — 235 — 710 mah. aei. 
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^ ypQHodapi pydd 


ypQHoQtnU 

^^OHyefimpat 



npou3dodcm6o 

f^6ma/i/itjuecno?.o 

ypOHo 


3occmQHo6 ' \ 

neHHbiO Memo A 


* /feHHbtO 

^UUeCfKUU ypQfi 

^pouadodcmdo 

nnymoHUft 



yemipexcpmopucmbiu 

" ypoH 

npoupdodcmdo 
y^Qcmu0mQpucmodO 

ypOHQ 


doccmaHodAefi 
^btu ypQH 


"imQMoOAeHu^ 
ojnoHH^o yppHO 

\P^oi”ozo^ypaW 



n a ^ wiPuat' 

Oi^C/Pt; UCnOMbSOdaHUK 

usomont! ftdepHOEo EoptoQezo ” 


nyatipbKOB rasa. Ec;ih tiepea npapoAHvio BOiiv noo- 
nycTHTb s^ieKTpH^ecKHflTOK.To ^erKk BOAapr3^rae??H 
a^eKTpHHecKHM, tokom HecKo^bKo 6ucTpee: S 

Jias. 3thm nyrein mohcho no^ywHTb H 3 oqeHb dojibiuoro 
Ko;iHKecTBa boah (npa boahom ee pasAOKeHHH) ^ 3 ° 
MHXeAbHOe KOAHKecXBO TflKeAOfi BOAbl. Ha H?0 nOHXO 

eOAblHOe KOAHieClBO SAeKXpo- 

aneprHH. TH*eAyio BOAy mo>kh'o noAyqnxb h bvtpm 

Hri00^°"KL° KHneHHH 

He luu KaK y oCbiwHofl boah, a 101°,4 bbhav qero 

npoHcxoAHx odorameHHe XHMceAoft BOAOft. Towsa^saMen- 

aaHHH xHHceAoft BOAu paBHa 3°, 8, a He 0® B xhaccao^ 

BofLe“" ie «<,ryi V/t?™" 
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McKvccTBeHHoe »e iio^iy'ieHHe aAepHoro ropioqero 

meHHH B TpHTHft npOHCXOAHT C^ieAyiOmHM P 

’ gLi® + ^ 3^1’ - 

3 ^ TpHTHH 

B 3TOfl peaKUHH JlHTHft, nOf^IOTHB HCfiTpOH, 

R tohthA npH 3TOM a-HacTHuy. A^fl 

^ypana 235 b mhctom bhac h 3 "P‘‘P°'J;JJ°y° 
nojiyne ^ naa^iHMHue ^HSHMCCKHe mctoah, 

S^KaK H^OTonbi ypa^a o6;iaflaioT xHMHqecKH Hcpaa.iH- 

qHMUMH-tBOftCTBaMH. OaHHM H 3 MCTOAOB CrO OTAe^eU^H 

HBSfraaoBaH AHcPdjysHH. neperoHKa npeBpameHHoro 
R nao ’^HpoAHoro ypana nepes cneuHa;ibHwe KaMepu 
c Sophctumh neperopoAKaMH. BBHAy pas^HiHH wacc 
vnana 238 H 235 npoHCxoAHT npoca>iHBaHHe 

H30T0nc5B-yp ono ^toT 

finjibiuero 'KO>aHHeCTBa ypana 23o. dTOT q)H3M4ei. 

MCTOA nosBO^’fleT npocaqHBaHHeM nepea KaMepy, na- 
unHMeo 140 K 2 npHpoAHoro ypana, nojiyuHTb ;iHuib 1 kz 
vnana 235^. OxAe-'ienne nee n^iytonna b mhctom bha 
n^R/ieoHux peaKTopax (h 3 ero cmcch c ypanoM) npo- 
M^RoanxcH xHMnnecKHM nyxem.xaK nan ypan h njiyxonnft 

“t” XHM„,eCK„„K 

XHMHHecKH nncxHC HSOXonu ypana-ypan 235, ypan 
233 H njiyxoHHfl-Moryx c/iyxcnxb aapHAOM 
Hbix 6 om 6, a CMCCb naoxonoB BOAopoAa-Aeflxepnfl h 
XDHxnfl— oSpaayex aapsiA A-afl BOAopoAHUX doMO, 
Koxopux 6yAex exasano no3»e. Kan bhaho, no;iy- 
nenne b h/cxom bhab nsoxonoB ypana h BOAopoAa 
B KanecxBC BspuBnaxux nemeexB A-afl CosAannH axoM- 
Horo H BOAopoAHoro opyxcHH CBHsano c peax 

nooHSBOACXBennbiMH saxpaxaMH. B BAepHux xce peax 
xopax, npeAHasnaMeHHHX a^h MHpnux ”P 

„/xo«r SocTene«»oe BB,AexeH„e P “e 

ropK)qHM B peaxxopax BB^inexca, xax nSBecxno, eexe 
exaennuft (nepasAe^ennufl) ypan c aaMCA^axe^ieM. 

= n„';,cr;p=“s: ^ 
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HAepHbix peaKtopoB He TpedyetCH paaae^ieHH^ 
HSOTonoB. B c;iyqae Heo6xo;iHMOCTH yBejnmHXb Mom- 
HOCTb HAepHblX peaKTOpOB (h B aaBHCHMOCTH or HX 
KOHcipyKUHfi) HAepHoe tob^hbo oSoramarox HsoxonaMH 
ypana 235 h 233 h;ih n^iyxoHHeM. BuAe^ieHHe aneprHH 
HApaMH xflxcejibix aacMeaxoB ypana h n^iyxoHHH cbh- 
aaHo, KaK HSBecxHO, c ae^eHHeM hx HAcp. BHAe^eHHe 
we BAepHofl SHeprHH aapaMH HsoxonoB BOAopo^a 
CBHsaHO, Hao6opox, c CHHieaoM HAep re^iHa. HecoM- 
HeHHO, Mxo HayKa b SyAymcM onpeACAHx nyxH BbicBofio- 
WAeHHH HAepHOfl BHtprHH, CACAaB AOCXynHUM AAS MHp- 
Hux ue^iefl BOAopoA h MHorne Apyrne 9;ieMeHxu. 

B CBH3H C XeM MXO ypaH H XOpHfl HB/IHIOXCH HACpHblM 

ropioBHM, cnocoSbi o6HapyweHHfl h ocBoenHa. ypa- 
HOBbix H xopneBbix MecTopowAeHHfl HMerox ceftnac 
BawHoe SHaHCHHe. CoBexcKne yneHue h HHwenepu 
o6pamaiox oco6oe BHHMaHHe na mixoabi pasBeAKH 
c B03Ayxa saaewefi pyA, coAepwaiuHx ypan h xopafl. 
CneuHaabHbie npH6opbi, ycxaHOBaennue na caMoaexax, 
no3BoaBiox odHapywHXb saaewH noAo6Hbix pyA. 9xox 
coBepmeHHbifl h 6ucxpuft MexoA paaseAKH ywe noMor 
oxKpbixb HecKOAbKo MecxopowACHHft ypana npoMuiuAen- 
noft HennocxH, 

O nyiflX PASBHTHfl 5IAEPHbIX aHEPFETHHECKHX 
yCTAHOBOK 

PeaKxop axoMHoft saeKxpocxanHHH CCCP npeACxan- 
aaex co6ofl, nan 6biAo cnasano, ypan-rpacjjHxoByK) 
CHCxeMy c boahhum oxAawAenneM. 3xox peaKxop 
HBAHexcs nanSoaee coBepmennbiM ACflcxByioiuHM peax- 
xopoM. OAnaKO nyxb, naSpanKbift npn npoeKTHponannH 
HAepnoro peaKTopa axoMnon 9AeKxpocTaHu,HH CCCP, 
ne flBAHexcH eAHHCTBennbiM. 

CymecxByioT pasnooSpaanbie bhaw HAepnbix peax- 
xopoB, Koxopue Moryx 6bixfa pa36HXbi na ABa KAacca: 
1) peaxTopbi na MeAAennbix nefixponax h 2) peakxopbi 
na 6bicxpbix nefixponax. B peaxropax, padoxaioiunx na 
MeAAennbix nefixponax, neoSxoAHM aaMeA^nxeab. B aa- 
BHCHMOCXH OX BaaHMHoro pacnoAOHcennH saMCAanxeAH 
H flAepHoro ropioqero— ypana— peaKxopu na MeAAennwx 
nefixponax noApasAeaflioxcH b cbok) onepeAb na rexe- 
poreHHue n roMorennue peaxxopu. B rexeporeHHux 
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peaKTopax ypaM pacnpeAe;ieti fi BHAe 6AOKOb, pacno 
jioxccHHbix Ha onpeAe^eHHbix paccTOaHHHx Apyr ot 
Apyra b saMeA-aHTCAe. 

B roMorcHHux peaxiopax ypaH paBHOMepno pac- 
TBopen B saMeAAHxeAe. PeaKxopu xte Ha 6wcxpux 
HeftxpoHax He HMeiox saMeA-aHxeAeft. 

remepozeHHue peanmopu. B saBHCHMOcxH ox oxAaxc- 
AaioiUHx BemecxB (xenAOHocHxeAefi) rexeporcHHbie peax- 
xopbi Moryx 6bixb CACAyiomero XHna: 

a) C BOAHHbiM oxAaxcAeHHeM. Peaxxop axo- 
ro XHna, xaK mh bhacah, HMeex axoMnan SAeKxpocxaH- 
UHH CCCP c rpa(t)HXOBUM saMeAAHxeAeM. Aocxohhcxbom 
9xoro peaxTopa HBAaexcH cpaBHHxeAbnaa npocxoxa 
ero ycxpoflcxBa h AemeBHSHa xenAOHOCHxeAH. 

HeAocxaxxoM axoro XHna peaxxopa HBAsexcH cpaB- 
HHxeAbHo HHSxaa xeMnepaxypa XHoenHa boah, hxo 
npHBOAHx X HeBHCOxHM SHaHCHHaM xeMnepaxypH 
(a CAeAOBaxeAbHo, H AaBAeHHa) napa B xypdoreHepaxope. 
Xl,Aa noBbimeHHa xeMnepaxypta napooSpaaoBaHHa npn- 
xoAHXca yBeAHHHXb AaBAeHHe b nepBHHHOM xoHxype, 
B xoxopoM uHpxyAHpyex boas b xaaecxBe xenAOHocH- 
xeAa. Tax, nanpHMep, aah noAyaeHHa napa c xeMnepa- 
xypoft 375° AaBACHHe b nepBHHHOM Konxype aoahcho 
6bixb 225 amM, axo ycAOHcnaex xoHCxpyxuHX) peaxxopa. 

HecMOxpa na axo, peaxxopu axoro xHna b Hacxoamee 
BpeMa BnoAHe a4)(J)exxHBHbi aah cxponxeAbCXBa axoMHUX 
aAexxpocxanuHfl. 

6) C raaoBWM oxAaxcAeHHeM. Ecah b peax- 
xope aaMCHHXb boahhos oxAax<AeHHe raaoBHM 
(cm. pHC. 24), XO MOACHO H36aBHXbCa ox HeAOCXaXKOB, 
HMeXJIUHX Mecxo npH BOAHHOM OXAHHCASHKH. 

PaaoBoe oxAaacAeHHe Moatex 6biTb ocymecxBAeno 
npH aio6hx 3HaaeHHHX xeMnepaxypu. HeAocxaxxoM 
raaoBoro oxAa»AeHHa aBAaexca xo o6cxoHxeAbCXBO, 
axo xenAoeMxocxb raaa mbab no cpanHCHHio c xenAOCM- 
KocxbK) BOAH. /(Aa odecneaeHHa bucoxoxo xenAocte- 
Ma c peaxxopa xpedyioxca MomHHe raaoAyBXH (aab 
npoxaaxH 6oAbuioro xoAHaecxna rasa aepea peaxxop). 

b) C JKHAKOMexaAAHaeCKHM OXAaJKAe- 
HHCM. Ecah ace b peaxxope ocymecxBHXb oxAaHCAeHHe 
ACHAKHMH MexaAABMH, xo 3X0 COBMemaeX AOCXOHHCXBO 
rasoBoro h boahhofo oxAaacAeHHH. ^hakhc MexaAAU 
HMeiox BHCOKyK) xoaxy KHnenna (no cpaBHCHHio c boaoA) 

90 
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H 3Ha«iHTe^bHyio xenjioeMKOCTb (no cpaBHennio c raaa- 
mh). OepBoe npenMymecTBO noaBo^acT Hseeraxb co3- 
AaHHH BbICOKHX TtaBJieHHfi B nepBHHHOM KOHXype, 

Heo6xoAHMoro npn boahhom ox^iaacAennH, a Bxopoe— 

H36eraxb npoKanKiT aepea peaxxop 6o;ibmoro kojih- 
necxBa xen;iOHOCHxejiH, Heo6xoAHMoro npn " raaoBOM 
ox^iajKAeHHH. Handoyiee npHCM^ieivibiM h 3 \iexaji;iHqe- 
CKHx xen;ioHocHxe;ieii hb^ibcxch HaxpHfl. He3HaHHTe.»ib- 
Hue AaB-xetma (ao 10 attiM) HaxpneBoro xenyiOHocHxe.XH 
B nepBHHHOM KOHXype npHBOAHX K BUCOKHM 3HaHe- 
HHHM ero xeMnepaxypu. 9xo Aaex BOBMoxiHocxb no;iy- 
MHXb nap BucoKoro AaB^CHHa a^h renepaxopa. Ko3(t>- ^ 

4)HUHeHX nojieaHoro Aeflcxana xaKoro peaKxopa Moacex 
AocxHXHyxb 30%. yBe;iHneHHe pa3MepoB peaKxopa yxa- 
aaHHoro xnna Moacex npHBecxn k yMeWbuienHio o6ora- 
meHHH ypanoM 235 ao MUHHMyMa (MeHbiue 1%), nxo 
oncHb cymecxBeHHo a-'Ih yAeuieB.xeHHa HAepHoro xon- 
flHBa. BBHAy 9X0x6 ypaH-rpa4)HxoBue peAKxopii c nax- 
pHCBUM ox.?iaacAeHHeM nepcneKxrfBHu b, BepoaxHo, 

9K0H0MHHHbI. 

HeAOcxaxKOM ace naxpHeBoro oxaaacAennH HBaaexcH 
BHanHxejibHaa paAHaKXHBHocxb xenaoHOCHxe.aH (nepnoA 
noaypacnaAa okojio 15 Mac.), mxo Acaaex naxpHe- 
Buft KOHxyp xpyAHo AOCxynHbiM a^h odcayacHBaHHH. 

Bo3HHKaex xaKxce Heo6xoAHMOcxb ycaoHCHenna xenao- • 
o6MeHHofl annapaxypH, nxo CBnaano c Heo6xoAHMOcxbio 
npeABapnxeabHoro paaorpcBa naxpHH. HaaecxHo xaKare, 

MXO naxpHfl XHMHMeCKH CHJlbHO BSaHMOAeflCXByeX C BO- 
Ao/i, Mxo Moacex npHBecxH k neaceaaxeabHbiM peayjib- 
xaxaM. BBHAy exoro hphxoahxch npeAycMOxpexb b anna- 
paxe Mepu npcAOCxopoMCHocxH c xeM, mxo6h ne 
AonycxHXb. KOHxaxxa HaxpHH c BOAoft. 

r) PeaKxopH, b Koxopnx oduKHOBeHHaH 
BOAa cayxcHx aaMeAViHxeaeM h xenaoHocH- 
xeacM. B xaKHx peaxxopax, HasbiBaeMux boao-boah- 

HUMH, HCnoab3yiOXCfl (i)H3HMeCKHe OC06eHHOCXH BOAbI 

6bicxpo saMCA-'iHXb, a xaKxce h noraomaxb HeflxpoHH. 

3x0 M03Kex npHBOAijxb npH onpeaeaeTHHofl KOHcxpyKUHH 
peaKxopa k BoapacxaHHio K09$(})HuHeHxa paaMHOJKCHHfl 
HeflxpoHOB B npouecce aenHofl peaKUHH, qxo oneab 
BawHO Aaa BAepHoft SHeprexHKH. TaxHC peaKxopu 
Moryx 6bixb HcnoabaoBanu a^h Coabuieft BupaCoxKH 
nayxoHHH nyxefl HCKoxoporo yBeaHHCHHfl xax HasuBae- 

6 A. A. AdAyJiJiaeB ' 8i t 
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MOrC pesOttaHditofo saxsata HefttpoHoe ypanoM 23S. 
9tot peaKTop AOCTaro^iHO 9K0H0M«»ieH h desonacen 
B paOoie. Ho eme HBAOCTaxoiHO HayneH Bonpoc bos- 
fteflCTBHH paAHoaKTHBHoro aajiytieHHH na MaxepHa^ 
Ropnyca, Hecymero BticoKOe AaB^ieHne. 

AjPfeaKXOp, B KOxOpoin saMCA^HxeaeM 
^ xen AOftoeHxCiaeM c^iyMCHx xHMce.aaH BOAa^i 
THBceABH BOAa xyHte aaMCA^aet HeftxpoHH, hcm ^lerkan, 
Ho saxo OMa secbMa cjiado nomomaex HeflxpoHu. 3 xo 
Aaex Bpa^apiKHpcxb coaAaxb HAepHue peaKxopbi dobh- 
HieHilOro KaMCtXBa. TaxHe peaKXopu moxah du pa 6 o- 
xaxb Hi HeodoramcHHOM ecxecxscHHOM ypane, ec;iH 6 bi^ 
b h«^m yAaaocb ocymecXBHXb npHMeneHHe xenAonocH- 
xeAH, Kotopbift Ma;io nor/idmaex HeflxpoHbi. 

HeAOcIraXKOM sxoro XHna peaxxopa HBanexcH ne- 
odxoAHMOCXb npHMeHeHHH Aoporocxoiomeft xHxce^ioft 
BOAU* 

roMoteHwe» pianmopu. B sxhx peaxxopax ypan 
pacnpeAeAflexcH BABMeA-aHxejie (b xHxcejioft BOAe) pasHo- 
MepHO B BHAe pacxBopa Han nopoiilKa (pac. 32). Peryan- 



nopocuAodoi/ 
^ycmoHoS/fB 


demoHMWt 

3au(ma 


Pezij/tu 

pyiotjuuu 

cmep^eHb 


KonOeHCOf/} 
Qm 

napocoAODOu 


Phc. 32 . CxeMa roMoreHHoro peaKtopa. 

^ B 9TOM cjiy^ae npoHcxoAHT uHpKyaHUH« TXaceaoit boau b xoao- 
XHXbHHKe H peaKTope, r^e ona aaMea^HCT HeftipoHN* 
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|i>08Ka koT^d ocymecTBJiaetcst odbiqiiiiiiii nyteM (KaAiiiif- 
eBuuH CTepHrftHMn). B owHqHe ot BbiuieyKasaHHHx 
reTeporeHHfcix pea^TopoB, r^e ypaH pacno.'ioxreH b saMea- 
^HTe;ie d^ioKaMH, roMoreHHue peaxTopH oS^aaaio^ 

aaxBaroM nefiTpoHOB ypanou 
2oo. Sto Moacex npHBCCTH k ocjia6;ieHHio penHoft peax- 
UHHB axTHBHofl 30X6 x6t;ia. C ;ipyroft CTOPOHU, HMeercx 
B03M0)KH0CTb cxoMnexcHpoBaTb 3TO oc;ia6;ieHHe jih6o 
3a cxer yAa^texHx h 3 axTHBxoft soxbi rasa xcenoxa 
(oTpaB^HKjmero ;iio6ofl peaxrop, paCoTaiomHft xa xen^o- 
Bbix HeflxpoHax), ;ih6o o6orameHHeM ecxecxsexxoro 
ypaxa xaoxonaMH ypaxa 235 h;ih ypaxa 233 (b sxom 
c/iyqae b peaxxope Moxcex npHMexaxbCH x o6biqxaH 
BOAaj. XxMHqecxax o6pa6oxxa ae^ixmerocx semecxEa 
B xaxHx peaxxopax ynpomexa. roMorexxHe peaxxoDu 

no-BH^HMOMy, xaflAyr b 6yAymeM cBoe npaMeHexHe 
xapHAy c rexeporexxMMH. ^ ewexHe 

Peanmop hu ducmpux HeUmpoHOx. B peaxxooax 
pa6oxaK)mHx xa dbicxpMx keflxpoxax, oxcyxcxBver 
3aMeAJiHxe;ib. HoaxoMy axxxBxax soxa, a cae^OBa- 


demoHHaf! 

3aiju,uma 


BnoKu 

U3 ypana 238 
(mopufi ^32) 






^Kmu&H09t 30HQ 

ypOH 2Z5 (n/iymo ^ 
Huu 239 ypoH 233) 
u pa36adume/ib 

Phc. 33. CxcMa peaKTopa, RaxanJinBaiO'* 
mero Hflepnoe Ton;iHBO. 
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Te^ibHO, H o6mHft od-beM raKoro peaktopa Ma;ibt, 'ito 
oMCHh BaacHO. Bsthx peaKTopax Ten;ioHocHTeaH ao^ihchu 
6biTb TaKHMH, KCSTopue Maao SaMOT^HIOT HeftTpOflU. 

C SToft ue^bio noaesHO npHMCHHTb ^jchakhc MeiaaabL 
TaKHe ace xpePoBaHHH AOAacHu 6uTfa npeA'bflBaeHU h 
K oToaacaTejiHM HefixpoaoB. ^ _ „„„„ 

B peaKxopax, pa6oxaK)utHx aa 6bicxpbix aeflxpoaax, 
BOSMoacao aacxHaaoe Aefleaae ocaosaoro aaoxoaa 
vpaaa 238. HapaAy c bxhm b peaaxope n.^yHaeTca 
nayTOBHft (nyxeM nor.aomeHHH aefixpoaoB ypaaoM 
238), npaneM KoaaaecxBO noayaaeMoro nayxoaafl 
Moacex apeBUUiaxb K0.aHaecxBO aepBoaaMaabao pacmea-- 
anioaxerocH ypaaa 235 aaa aflyxoaafl. U.eaaocxb xaKHx 
oeaKTOpoB aaKtXioaaexcH b xom, axo oaa oAHOBpeMeaao 
HBaaioxcH HcxoaaHKaMH Hflepaofl aaepraa a .ayaniHMH 
arperaxaMH no.ayaeHHH HAepHoro ropioaero - n;jy- 
xoaHH. Ha pacyaae 33 noKasaaa cxena peaKxopa, 
BaKaBaHBaioui,ero HAepaoe xonaaBO. 

PeaKxopu aa 6HCxpbix aeftxpoaax AaioT.BOSMoacaocxb 
no.aBoro acnoJibSOBaHaa npapoAHUx sanacoB YP^Ha 
b iie.aoM, a ae TO.abKO ero asoxona 235 (axo CBOficx- 
Beaao peaKxopaM, pa6oTaK)mHM aa MeA-xeaaHX ae 
Tpoaax). riosxoMy nepcneKXHBHOCxb peaKxopoB, paooTa- 
lomax aa eucxpwx aefixpoaax, Bao.aBe oaeBHAaa. TaKae 
p^KxopH, no-BHAHMOMy, BafiAyT B PyAyiueM mapoKoe 
npaMeaeBae. 


/ 
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PAA^^OAKT^fBHble MaOTOflbl » 


PaAHOaKTHBHUM HSOTOHaM CBOflCTBCHHO H3^y«ieHHe. 

9to HSiflyqeHHe oKaauBaet BosiieficTBHe na cneun- 
a^ibHue npH6opu (HOHHaauHOHHue KaMepu, rasoBwe 
C'let'lHKH H (j)OTOn;iaCTHHKH). PaflHOaKTHBHHe HBOTOHM' 
paBJIH^HUX XHMHMeCKHX BJICMeHTOB MOryX 6riTb nojiy- 
Henu HCKyccTBeHHHM nyxcM, npn 6oM6apAHpoBKe bthx 
B^ ieMeHTOB a-;iyHaMH, yCKOpeHHUMH npOTOHaMH, a XaK- 
xce HeftxpoHaMH. 

nocKo;ibKy HAepHbifl peaKXop aBAaerca moiuhum 
HCTOqHHKOM HefiXpOHOB, TO, nOflHOCH pa 3 .aH^HbIe Be- 
mecTBa b cneuHa^ibHHe oxBepcTHa, HAymne h 3 skthb- 
Hoft 30 Hbi peasxopa, mu mohcbm noAyqHXb H 30 xonu 
B omyxHMux'* npaKXHHecKHx ue.aeft KOAH^e- 

cxBax. 

B caMHx aAepHux peaKXopax irpoAyKxu vneAenHH 
yp&Ha, HaauBaeMue HHorAa ,uiAaKaMH“, hbasik)tch paa- 
H006pa3HUMH paAHOaKXHBHUMH H30X0naMH XHMHqeCKHX 
SACMeHTOB. 

Bee 9TH HBoxonu Hrpaiox nfeoueHHMyio poAb b paa- 
AH^HUX o6AaCT3X HayKH H XeXHHKH. 

Hhacc mu npHBeACM neKoxopue ocHOBHue, abacko 
H e HCHepnuBaiouiHe npHMepu npHMCHeHHH paAHoaKtHB- 
HUX H30X0n0B B HByKe H XeXHHKe. 
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npHM£HEHHE PAAHOAKTHBHbIX H30T0n0B 
B nPOHSBOACTBE " 

♦ 

PaAHOaKTHBHHC HSdXOnU UIHpOKO npHUlCHHIOTCrf' B 
npOHSBOACTBe KOHTpOJIH H aBTOMaTHSaUHH npoHS- 
BOACTBCHHUX npOUCCCOB. 

HaaecTHO snaqeHHe npounocxH Mexa;r^H«iecKHx oxjih- 
BOK, Aexa^ieft MauiHii h pasAHHHux coopyxceHHfi. B pHAC 
CAynaeB b MexaAAHHecKHx HSAeAHHx odpaayKJXca napy- 
UiaiOmHe npOHHOCXb XpeiUHHbl H paKOBHHU, KOXOpHC 
He Moryx 6i)ixb o6HapyxceHbi o6bi<iHbiMH cnocoSaMH. 
,MexoAbi npocBeHHB3HHH* Aexaaeft penxreHOBcifHMH viy- 
HaMH MaAo 3(J)4)eKXHBHbi H AopoxocxoHmH. Han6oAee 
MOiAHue H rpoMOSAKHe peHxreHOBCKHe ycxanoBim co- 
3AaiOX AyKH, KOXOpUMH MOXCHO «npOCBeHHBaXb“ MCXaAA 
xoAiuHHoft AHuib He 6oAee 3-x caHXHMexpoB. H3Ay*JeHHe 
Hce paaAHiiHbix paAnoaKXHBHbix H3oxonoB Moxcex c ycne- 
xoM saMeHHXb peHxreHOBCKOe HSAynenHe aah Ae^JCKxo- 
CKOHHH MexaAAHHecKHX AexaACfi. HanpHMep, y paAHO- 
aKXHBHOrO HpHAHH BHCprHH Tf-AyTCft COCXaBAHCX 0, 2^0,7 
MHAAHOHa SACKXpOH-BOAbX. TaKHe AyHH MOXyX 6blXb 

npHiieneHiii A^H ,npocBe>iHBaHHfl“ MexaAAHHecKoro h3- 

ASAHH XOAIUHHOfi AO 3-X CaHXHMeTpOB; paAHO- 

aKXHBHoro KoCaAbxa odAaAaiox sHeprneA OKOAO 1,5 mha- 
AHOHa 9AeKXpOH-BOAbX; OHH MOXyx 6bIXb npHMeHeHU 
Aah „o6AyqeHHfl“ wexaAAHHecKHx hsacahA xoaiahhoA 
AO 30 CM. 

Cnoco6 odHapyxceHHH Ae 4 )eKX 0 B b MexaAAHnecKHx 
hbaeahhx nyxeM hx 'f-odAyneHHH aaKAioHaexcH b, xom, 
Hxo KyconeK paAHoaxxHBHoro BemecxBa noMcmarox c 
OAHoft cxopoHH ACxaAH, a c Apyrofl— 4)oxonAacxHHKy, 
saBepHyxyio b qepHyio 6yMary (aah aauiHXbi nAacxHHOK 
ox coAHeHHux Ayqefl). f-AyqH, HcnycxaeMbie pBAHoaK- 
XHBHUM BemeCXBOM (CM. pHC. 34), npOHH3blBaiOX 
HSAeAHe H AOXOAHX AO {JJOXOHAaCXHHKH, Ha Koxopoft 
nocAe npoHBAeHHH noAynaexcH H3o6paxceHHe AexaAH 
c Aec^eKxoM (ccah xaKOBOft hmccxch). §xox mcxoa kohx- 
poAH noA HasBaHHeM „Y-Ae4)eKxocKonHH“ mapoKO n'pH- 
^eHHexCfl B npOH3BOACXBe. 

C HOMOIUbK) paAHOaKXHBHbIX HSOTOHOB MOXCHO OCy- 
meCXBAHTb He XOAbKO KOHXpOAb, HO H aBXOMaXH3aUHIO 
npoHSBOACXBeHHbix npouecCQB. JlyHH, HCHycKaeMbie 

axoMaMH paAHoaKTHBHoro H^oxona, cosabiot b cnemi* 
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a;ib|{I>IX HOHHSaUHOHHUtX KaMepaX HOHHSaUHOHHUfi TOK, 
KOTopuft ycHJiHBaexcy ycHJiHTCiaflMH H nepCAaeica Ha 
aBTOMaTHKy. HanpHMep, b TeKCTHinbHOft npoMuuiaeHHo- 
CTH orpoMHoe 3Ha«ieHHe HMeex paBHouepHoe pacupeAe* 
;ieHHe xpacKH no noaoTHy. Jlaa noAo6Horo poaa koht- 
poaH c ycnexoM mohcho iipHMeHHT^ paAHoaKTHBHue 



Phc. 34. Ofi^yveaHe Aeraxa c BxyrpetiHeii 
ee cTopoau c n^Jibio Koarpcjia. 


H30T0nbi. JleaaeTCH sto caeayioiuHM o6pa3pM. B KpacK'y 
npHMeniHBaioT paAHoaKTHBHue aroMU, KOTOpue b sasH- 
CHUOCTH OT TOaiUHHbl KpaCKH B CoabOieft HAH MCHblUefl 
KOHUCHTpaitHH pacnpeAHAflfOTCH Ha noAOTHe, ABHHty- 
lUeMCH nOA BaAHKOM. TOAlUHHa KpaCKH aaBHCHT OT AaBT* 
aeHHH BaAHKa na noaoTHoj AasAOBMe ato peryaa* 
pyexcH HBXoMaxHHecKH ycHaeHHeM hah ocAaSACHHeM 
HOHHsauHOHHoro xoKa, co3AaBaeMoro b raae KaMepu 

paAHOaKXHBHbIHH AyHaMH BTOMOB, BXOAHIUHX B COCTAB 

KpacKH. TaKofl »ce mcxoa npaMCHHercH H aa* aBxoMa- 
xH3auHH npoHCcca npoKaxa mctsaaob. ueTOAd 

HAArocxpHpyexcH pHcyHKOM 35. 

Ha ceccHH AKaAeMHH Hayx CCCP no MHpaoMy HcnoAV 
aOBAHHIO aXOMHOfl SHeprHH B HIOAC 1955 XOAB 6 |iIA paf- 
CMOXpeH pHA BOnpOCOB, CBH3apHhIX C npHMeHBHHeiM pa- 
AHOaKXHBHblX H30XOnOB B HpOHaBOACTBC; TaKHM HBAHCT- 

Cfl, HanpHMep, Boppoc HsyneHHH npoueccoB nepeMeuiff- 
BaHHH MexaAAa b Bannax MapTCHOBCKHx neneft c no- 
MOmbK) paAHOaKXHBHUX HSPTOnOB, XD^HAbTB 60 HAH 
^oc()>opa 32. HecKOAbKo rpaMMOB paAHoaKTHBHOFo 
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Ko6a;ibTa aaCpacuBaer- 
CH B MapTeHOBCKyiO 
ne^b, 3a;iHTyio pacn^aB- 
;ieHHofl CTa;ibK). C no- 
MOIUbK) CHeTHHKOB CJie- 
AHT, 3a KaKoe BpeHn 
paflHoaKTHBHocTb cxa- 
HCT paBHOMepHOft BO 
Bcex HacTflx pacn^iaB- 
;ieHHofl cTa;iH. JXna 
BToro H3 pacn;iaBa aan- 
Hu 0T6Hpai0T npo6u 
Mexajiiia h H3Mepaiox 
HX paflHOaKXHBHOCXb 
npH noMoiuH caexHHKa. 

3xhm MexoAOM 6biJio 
o6HapyaceHO, hxo 
paBHOMepnoro pacnpeAe.aeHHH Ko6a;ibxa b pacn;iaB;ieHHOft 
MexaAJiHHecKoft Banne bccom 350 xohh Tpe6yexcH Bcero 
jiHuib 45 MHHyx. BBeACHHeM paAHoaKXHBHoro 4)oc(i)opa 
B MapxenoBCKyK) ne^b xofl kc cmkocxh 6bi;io ycxanoB- 
;ieHo, Mxo 4)oc<|)op paBHOMet>HO pacnpeACJiflexea b mc- 
xaAAe npHMepHo aepea 60 MHHyx. Mu bhahm, h.xo Mexc- 
Ay BpeMeHCM paBHOMepnoro pacnpeASAeHHH Ko6a;ibxa 
H 4)oc^opa Hex fio^bmoft paaHHUU, xofah kbk CBoftcxBa 
KoSaxbxa H $oc4)opa peaxo oxahhhu Apyr ox Apyra. 
OKaaa^ocb, hxo CKopoCxb pacnpeACACHHa Ma^iofi Ao6aB- 
KH B o6T5eMe MCHAKOft CXSAH SaBHCHX OX yC^IOBHft nepe- 
MemHBaHHH, a He ox npHooAu pacnpeACAaiomerocH sAe- 
Menxa. ycAOBHH xce n^eMeiuHsaHHa onpeAeAHioxca 

XAaBHUM 06pa30M HHXeHCHPHOCXbK) ^KHHHHeHHH" MCXHA- 
Aa, HXO corAacyexcH c onuxaMH, hpoboahmumh b ne- 
nax pasAHHHoft eMKocxH. 

ni!)HMeHeHHe paAHoaKXHBHoro 4)oc(])opa noKaaaAO, 
HXO B 25-xoHHoft BaHHe noAHoe nepeMetUHBaHHe MexaA- 
Aa saBepmaexcH 3a 15 MHHyx, b ISO-xohhoA— 3a45 MHHyx, 
a B 370-xoHHoft— 3a 55 MHHyx nocAe HaHajyi KHnflneHHH 
MexaAAa. 

PaAHoaKXHBHue Hsoxonu npnxoAHx Ha noMomb npn 
HSrOXOBAeHHH CHAasOB H3 MexaAAHHeCKHX nopOIUKOB. 
HaBecxHO, hxo KanecxBO chabbob aasHCHx ox cxenenn 
OAPOpOAHOCXH CMeCH nopOUIKOB, BblAO yCXaHOBACHO, 
HXO BBeAeHHe b cMecb neCoAbmHx KOAHnecxB paAHoaK- 
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Puduoanniu6Hbiu flpoKorriHbiu 

ucmOQHun cmati 


Phc. 35. ABTOMaTHqecKoe- peryjiHpoBa- 
HHe ToauiHHbi AHCTOBoro xeaesa. 
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THBHUX HSOTOnOB B BH^e TiOpOUIKOB AaeT BOSMOMCHOCTb 

Hsy'iHTb npouecc nepeMeiuHBaHHa nopoiukoB. B npo- 
uecce nepeMeiuHBaHHfl h 3 paa^iHMkHx mcct cmcch ot 6 h- 
paiOT npo6bi h HSMepam Ha paAHoaKiHBHocTb c no- 
MOmbK) CHerqHKa. Opouecc nepeMeuiHsaHHH nopouiKa 

MOWHO aaKOHHHTb, KOPAa dyAex o6Hapy»eHa OAHHaKo- 
Baa paAHoaKTHBHocTb ijpo6. 



Phc. 36.,no BenHqHue paflHoaicTHBHOCTH cTpyjKcK 
MOHCHO onpeAeJiHTb CTeneHb hshoch peacymHX 
HHCTpyMeHTOB. 

C nOMOIUbHD paAHOaKTHBHbIX H3OTOn0B HCC^ieAy^TCH 

\i 3 Hoc MeTaA;iope*ymHx HHCxpyMeHTOB. Eoh nocACA- 
HHe oSorafl^CHu axoMaMH paAHoaKTHBHWx BemecTB, to 
no cxencHH paAHoaKXHBHocxH cxpyxceK npH pesaHHH 
MexaAAOB MOHCHO CyAHXb H O CXenCHH H3HOCa pCHCyiUHX 
MCxaAA HHCxpyMeHTOB. HAea mcxoas HAAiocxpHpyexca 
pHcyHKOM 36 . Bmao ycxaHOBACHO, axo ccah pencyiUHS 
HHCTpyMeHT oxAaHCAaxb npH paSoxe, to oh MeHbiue 
HBHamHBaeTCH. 

HHxepecHo npHMeHeHHe paAHoaKXHBHux BemecxB aah 

KOHXpOAH ypOBHH nOAHHXHa HCHAKOCTH B SaKpbTXHX 

cocyAax. CymnocTb MexoAa acna h 3 pncyHKa 37 . 

H3BecxHO, Hxo Ha npcAMexax h 3 naacTMaccw h ueAAy- 
AOHAa npH xpeHHH B03HHKaiox SAeKxpHaecKHe sapaAbi. B 
npoHSBOAcxBe, HanpHMCp, KHKonACHOK H 6yMarH aacxo 
dbiBaiox HenpHHXHOCxH, CBH3^HHbie c TCM, HXO npH nepe- 
MOXKe KHHOAeHX H 6yMaH(HbIX pyAOHOB HaKOnACHHC 3apH- 
Aa Ha HHx npHBOAHT K fioAbtuHM sAeKxpHHecKHM HanpaHce- 
HHaW, HXO MOHCeX BbI3BaTb nOHCapbl. PaAHOaKTHBHUe H30- 
Tonbi, H3AyHaK)in,He a Aynn, noAHOCXbK) ycxpaHaioT sth 
onacHocrrH.npHMeiuHBaa k ykaaaHHbiM MaxepnaAaM paAHo- 
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Phc. 37 . KoRTpo;ib ypoBHa xna- 
KOCTH B saKpuTUX cocyAax npH 
(tOMOUlH paAHOaKTHBHOrO ypOB- 
HOMepa: 


aKTHBHue BemecTsa, bu3u- 
Baror HOHHaauHio BOSAyxa, ok- 
pyacaiomero pyAOHu um. kh- 
HOJieHTu. 3to cnocoCcTByeT 
HeftTpa.aH3auHH sAeKTpnqe- 
CKHX aapHAOB, HaKonvifleMHx 
Ha 6yMa)KHux pyaonax h kh- 
HoaeHTax npH hx nepcMOTKe. 
TaKHM nyieM oKasaaocb bo3- 
MOXCHUM yBeaHMHTb CKO* 
pOCTb nepeMOTKH ACHT, Hero 
HeabSfl 6uao CACaarb paHb- 
me H3-3a cHAbHoro HaKonae- 
HHHHa HHX , 9 AeKTpHHeCKHX 
aapHAOB, H noBbicHTb KanecT- 
BO SymarH h hachkh. 

Tohho TaK'JKe o6ctoht 

AeAo H B npoHSBOACTBe mea- 
KOBoft H mepcTHHoft npawH. 
CKOHACHHe aaeKTpHHeCKHX 
aapHAOB npH npHAcaHH 9thx 
H3AeAHfl npHBOAHT K pa3- 
pynieHHK) BOAoKna, Bbi3bi* 
BaeT o6puBaHHeHHTH. ycTa- 
HaBAHBaH Ha npHAHAbHOfl 


IfcToMjiHK 7-ayHeft (I) h chct- 
qHK ( 2 ) saKpenACHU b npoTHBO- 
nOAOACHUX CTOpOHaX 6aAAOHa R 
Moryr nepcABHraTbca BBepx r 
BHR 3, onpeAenflfl ypoBekb xhako- 
CTH no npeKpameHRK) yqameR- 
Roro cqera (norAomeRRC ^-ayaeft 
RCRAKocTbK) npR nepexoAe hctor- 
RRXOH ypOBHfl XHAKOCTR], 


ManiHHe npenapax c paAHO- 
aKTHBHUM H30T0n0M, M03KH0 
H0HH30BaTb oKpyMcarouiHft 
B03AyX H TCM CaMUM H36a- 
BHTbCH OT CKOHAeHHfl SapH' 
AOB Ha HieAKOBOft H UiepCTH- 
HOft npHSce, yCKOpHTb npo* 
uecc npHACHKH H nOBbICHTb 
KanecTBO HSAeAHfl. 


5opb6a c sAeKTpHHecKHMH aapHAaMM npHo6peTaeT 
paacHoe aHancHHe npH neHaxaHHH Ha poxauHOHHWX wa* 
lUHHax B xHnorpa4)HHx, a xanace b npouecce oKpacKH 
MauiHH H cxaHKOB HHxpoAaKaMH. Ha pacnbiAeHHjJX na-^. 


-cxHHKax Hacxo CKanAHBaioxcH gACKxpHHecKHe sapflAH AO 


xaKOft cxeneHH, hxo BbisuBawx bchuhikh h noatapu, 


B KanecxBe cpeAcxBa, ycxpanaiomero aapHAW b yKaaan- 
Hux Bbiuje cAynaHx, o6uhhq npHMeHHiox Haoxonu, hs* 
Aynajoiui^ ^-AyHH; nocAeAifne oCAaAaiox 6oAbiuofl hohh* 
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sywmeft cnocodnocTbio OKpyMcaiomero Bosayxa. TaKoft 
HCTOUHHK, nocTaB/ieHHHft Ha cTaHKe, eeaonaecH 
/HOAefij TaK KaK a-*iacTimbi npoHHkaioT b Bosxyx^ ahhib 
H a paCCTOHHHH 4 — 5 CM, HOAHOCTbK) paCTpa»IHBajI Ha 3TOM 
nyxH CBOK) sHepraio na HOHHsauHB axoMOB bosAyxa. 
Hcxohhhkom a-H3AyHeHHH, npHMeHSeMblM AJIH 9XHX 
BCAefl, HBJiHexcH, HanpHMep, naoxon hoaohhh 210, npH- 
MeneHHe KOToporo npeA«^o}KeHo .?ia6opaTopHefl tgxhh- 
KH 6e3onacHocTH Mockobckofo HHClfftyTa XHMH^eCKOrO 
MaUIHHOCTpOeHHH. / ' 

nPHMEHEHHE PAAHOAKTHBHbIX HSOTOnOB 
B ArPOBHOJIOrHH 

Mu yjKc 3HaeM, qxo Hsoxpnu AaHHoro sAeueHxa 
HMCiox OAHHaKOBue xHMHqecKHe CBoficxBa. HanpHMep, 
<|)OC4)Op 31 H 4)OC4)Op 30 HBAHIOXCfl paBHOHpaBHUMH 

B OXHOmCHHH XHMHHeCKHX CBOflCXB; 06MeH BCmeCXB 
B pacXHXCAbHUX opraHHSMaX CBflSaH C XHMHneCKHMH 
nponeccaMH. CAeAOBaxcAbHo, axoMu paAHoaKXHBHux 
HsoxonoB xaKxce yqacxByiox b odMCHe BemecxB, k&k 
H HepaAHoaKXHBHue axoMu. Tax KaxaxoMu paAHoaxxHB- 
Horo BemecxBa HSAyqaiox, xo ohh Moryx 6uxb odnapyxce- 
HU cooxBCxcTByiomHMH npH6opaMH. 3x0 nosBo^aer nau 
CABAHXb aa ABH}jceHHeM H MepxoM CKOHACHHH paAHoax- 
THBHUX aXOMOB B BeUteCTBC. FloSTOMy HX HaaUBaiOX 

„MeqeHUMH“ axoMaMH. Mcxoa ^Meaenux* axoMOB 

uiHpoKO npHMeHaexcH b arpodHoAoxHH. 

ripoueec ycBoeHHH pacxeHHCM yrACKHCAoro raaa hoa 
A eftcxBHeM coAHeHHux Ayqeft b arpo6HOAorHH Haau- 
Baexcfl (J)oxocHHxeaoM. B Hayxe A-^nxeAbHoe BpeMH cy- 
^ecxBOBaAo oniH6oqHoe npcAcxaBAeHHe o MexaHHaMg 
(poTocHHxeaa, o6 axanax peaxuHH «i)oxocHHxeaa. npH- 
MeHHH MexoAbi *MeqeHux“ axoiioB, arpodHOAoxHa mox- 
Aa HayHHXb wexaHHaM (JwxocHHxeaa. 3xbx npouecc 
aaxAioqaexca b xom, axo aeAenue pacxeHH^yiorAomaiOT 
H3 BosAyxa yrAeKHCAufl ra3 h npa homouxh coAHcanux 
Ayaefi CHHxeaHpyiox h 3 yrACKHCAoro rasa h boaw opra- 
HHaecKHe BeuiecxBa, Koxopue CAyxcax nHmefl aah aio- 
oux KHBux opraHH3MOB, PacxeHHa npn axoM npouecce 
BUAeAHIOT CBObOAHUft KHCAOpOA. OoXOCHHXeS HBAaexCH 
ocHOBpii ceAbCKOXoaaflcxBeHHprp , nppHSBPACxBa, xaK 
KaK npoAyKHHJi pacrpHReBOACTRa' wa 907o pocxtWT h 3 
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/ 

opraHH’iecKHx BemectB, KOTopue o6pa3yioTCH b npo- 
uecce 4)OTocHHTe3a. <I>0T0CHHTe3 HB^iaeTca xaKHM npo- 
ueccoM, npH noMOiuH KOToporo npoHCXoAHT npCBpame- 
HHe co^iHcaHoft sneprHH b sHeprHio’ pacTHie^ibHUX Txa- 
nefl. 

yjojib, He4)Tb, Top4), ropioMHe raau xpanax sty 
npeo6pa30BaHHyK) saeppHio Co;iHua ao xex nop, noxa- 
iJiH Hx He CMcaraeM. Ten;iOBaa SHepraa, noAyaaeMaa 
aeAOBeKOM c nnineft, npeACTaBAaex co6ofl TpaHc4)opMH- 
poBaHHyio (npeo6pa30BaHHyio b npouecce 4^0T0CHHTe* 
3a) SHeprHK) coAHeaHoft paAHauHH. OicioAa acHO, xaKoe 
rpoMaAHoe SHaaeHHe HMeex HsyaeHHe MexanHSMa 4)oxo- 
CHHxeaa npH noMomH axoMOB. 

HanpHMep, b mchshh pacxeHHft neodxoAHM 4)oc{J)op, 
H3BAeKaeMbifl pacxeHHeM h 3 noaBu h 3 coAefi (J)oc4)a- 
xob. Kax yanaxb, b Kaxax aacxax pacxeHHa cocpeAOXO- 
aHBaexca $oc4)op, o6a3axeAbHO ah nnxaxb pacxenHe 4)oc- 
(bopoM aepea KopHH? 

3xh Bonpocu MOHCHO paapeuiHXb npH noMouiH bbc- 
AeHHH B (J)oc4)axH ,MeaeHbix“ axoMOB paAHoaKXHBHoro 
(boc^opa: nocAe xoro Kax pac^eHHe HanHxaAocb sxhmh 
axoMaMH, ero BwpbiBarox h xAa^yx Ha (jjoxonAacxHHxy, 
sauiHuieHHyK) ox coAHeanux Ayaeft. FIoCAe npoaRAC- 
(ina Ha nAacxHHxe noasAaexca H3o6paMceHHe -pacxeHHa 
noA AeftcxBHeM paAHoaxxHBHoro H3AyaeHHa „MeaeHux“ 
axoMOB. TaM, rAe HMeerca 6oAbiuee cxonAenne (J)oc- 
(bopa, noAyaaK)xca 6oAee CBexAue Mecxa. 3xhm Mexo- 
AOM ycxaHOBACHO, axo 4)OC(t)op npenMymecxBeHHO 
cocpeAOxoaHBaexca b xopnax h b cxeSAe pacxeHHa. 

riHxaa pacxeHHa naoxonoM 45oc4iopa, b xoxopoM co- 
Aepwaxca .Meaentie" axoMw, yaenbie ycxaHOBHAH, axo 
(boc(bop ycBaHBaexca pacxeHHeM ne xoAbxo aepea xopHH, 
HO H aepea AHCXba. 06Hapy»eHa xaxHce Honaa 4)yHX- 
UHa xopHeBOfl chcxcmu, xoxopaa aaxAXjaaexca b norao- 
uieHHH xopnaMH yrAexHCAOxu h 3 noaBU h b nepeAaae 
ee B AHCXba h Apyme aeAenue aacxH pacxeHHa. TaxHM 
o6pa30M, npH noMoniH „MeaeHbix“ axoMOB mohcho Hsy- 
HHXb npouecc xopnCBoro h nexopHeBoro nHxaHHH pa- 
cxeHHfl xeM HAH ApyrHM HHxaxeAbHbiM Beui,ecxBoM. 3x0 
noMoraex arpo6HOAoraM HayaHO pa3pa6oxaxb nyxH no- 
BumeHHa ypoxafinocxH. B aacxHOCxH, 6biAO ycxanoB- 
aeno, axo noAxopMxa (poc^opoM aepea ancxba yBeaH* 
aHBaex yppHraft xaonaaxHHxa, caxapnofl CBexau h xap- 
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To4)e^H. KpoMe toro, OKaaajiocb, mto HeKopHeBaa nOA- 

KOpMKa aaOTHCTWMH CO^IHMH nOBUDiaer ypOMCafiHOCTb 

oBomefl. 

' Mctoaom ,MeaeHbix“ btomob ycTanoBJieHo, mo ca- 
xap, nocTynaromHfl h 3 ^iHCTbea b Kopan, b oTcyTCTBHe 
(J)oc4)opa He HcnuTUBaeT Heo6xoAHMbix npeBpamcHHA 
H BosBpamaeTCH o6paTHo b jiHCXbH B HeHcno;ib30BaHHoirf 
cocTOHHHH. SHaMHxeJibHO 6bicxpee, acM Aywa^H paHbme, 
coBepmaexca..H nepeABHxccHHe BemecxB b pacxeHHHx. 
HanpHMep, hhcxoahiahA xok nHxaxe^ibHbix BemecxB h 3 
;iHCXbeB B KopeHb h;ih b n^iOAu coBepmaexiH co cko- 
pocxbK) 0,7— 1,5 M, B qac, G^aroAapa neny npoayKXbi 
acCHMH^HUHH y 6o;ibmHHCXBa Ce;iilCKOX03HfiCXBeHHbIX 
pacxeHHft qepea 30— (50 MHHyx AocxHxaiox xoqeK pocxa 
H opraHOB aanacHux oxjiojKeHHftj^ Eme ducxpee abh- 
xcyxcH BemecxBa BBepx no pacxeHHKj (co CKopocxbio 2— 
4 ja B qac). BoAa xce, oco6eHHo y HeKoxopux ApcBecHux 
pacxeHHft, KaK noxasajiH onuxbi c paAHoaKXHBHUM (})oc- 
4)OpOM H ftOAOM, npOXOAHX HO ApeBeCHHC paCCXOflHHH AO 

14 ^ B qac. Bee sxo Aaex yKaaaHHe pa6oxHHKaM ceab- 
CKoro xo3flftcxBa, xaK seexH yxoA aa pacxeHHHMH, aa 
xeMnoM Hx pocxa, Kaa ^lyame Bcero BBOAHxb yAo6- 

PCHHH. 

B;iHflHHe paAHoaKXHBHoro o6;iyqeHHH Ha poex pacxe- 
HHft Har;iHAflo H^aiocxpHpyexca pneyHKOM 38. 



Phc. 38. BjiHaHHe na pasBHTHe TaCaxa pa3;iH>iHux «03 hohhsh- 
pyiomefl paflHauHH npa AaHTe.)ifaHOM o6ay«ieHHH pacryiunx pacte- 
HHfl. .Hoaiii oOjiyieHHa b peHtrenax noKasanbi uH4)paMH. 
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PaAHoaKTHBHbie Hsoxontf ftpHMeHHiofcH He ioAuiO 

AJia HCc;ieAOBaHHfl npoueccoB, npoHcxoAHmnx b pacxe- 

HHHX, HO H MS COXJ)aHeHHfl HHIUCBUX KaseCTB H 086' 
xcecTH npoAyKTOB ce;ibCKoro xosHfloTBa. Oahth noKa-' 
3a/[H, HTO ec;iH o6;iyHaTb b TeseHHe onpeAe-'ienHoro 
npoMeHcyxKa BpeMeHH if-JiyMaMH mhco, pu6y, KOHcepBU,, 
MOilOHHHe npOAyKXbl, XO OHH,CXepH;iH3yiOTCS, CpOK HX 
xpaHCHHH yseiSHHHBaexcH, ;iymne coxpaHHioxcH hx bh- 
meBue KaiecxBa. Ha pbiCoaaBOAax, ksk nsBecxHo, Bupa- 
mHBaiox Ma^ibKH MS BunycKa hx b BOAoeMU h pexH. 
npH 9XOM npeACxaBAHCx doAbiuofl HHxepec, KaKoe ko- 
;iHqecxBo Ma;ibKOB aoihao ao Mopefl. Tanoft KOHxpojib 
ocymecxBJiHexcs npHMeneHHeM .MeneHux" axoMOB. 
HepteA BwnycKOM b BOAoeMu Ma;ibKOB hx neKOxopoe 
BpeMH Aepxcax b BOAe c paAHoaxxHBHbiM 4’<^c(])opoM, 
Koxopufi, npoHHKaH B'Hx opraHH3M, oxMaAUBaexcs b 
Kocxsx, seuiye h n^iaBHHKax. Ox xaKHX MaAbKOB pac- 
npocxpaHHexcfl paAHoaKXHBHoe HBAynenHe, npaneM oho 
coxpaHflexcH b xeseHne AOAroro BpeMeHH pocxa. Flo 
KOAHHeCXBy BUAOBAeHHOft B MOpe paAHOaKXHBHOfl pbldbl 
MOHCHO OnpeASAHXb, CKOAbKO MBAbKOB, BbipaiUeHHbIX 
3aBOAOM, AOUIAO H3 peK-BOAOeMOB AO MOpfl. 

nPHMEHEHHE cMEMEHblX* ATOMOB B MEAHUHHE 

B MCAHUHHe UIHpOKO nOAb3yK)XCH ',,MeHeHHMH“ axo 
MaMH KaK aah AsarHocxHKH 6oAe3HH, xaK H aah ee 
AeseHHH. ripH noMouiH nMeseHbix* axoMOB HaysajOT 
odMen BemecxB b opraHH3Me, o6HapyHCHBaK)x Mecxo- 
HaxojKAeHHe onyxoAefl h HaucKHBaiox HOBue mcxoau 

AeseHHH. 3 xH npHMeHenHH o6yCAOBAeHbI BOSMOXCHOCXblO 
cAeAHXb 3a MecTOHaxowACHHeM ^Mesenbix* axojJoB npH 
noMOutH csexHHKOB, perHCxpapyiomHx HcnycxaeMoe 
HMH paAHOaKXHBHOe I|3AyHeHHe. 

HaaecxHo, sxo b nHiu.e, Koxopofl noAbsyexcH seAo- 
BeK, coAepKHxcs paaAHHHoe KOAHHecxBo AoAa> (t)oc<|)o- 
pa, HaxpHfl, HceAcaa h x. a- 

OrpoMHbifl HHxepec aah MeAHUHHu npeACxaBAsex 
Bonpoc O XOM, KaK npOHCXOAHT o6MeH 9XHX BemeCXH 
B pasAHHHux opraHax hchboxo opranHSMa, oAHHaKOBo- 
AH'opraHbi BocnpHHHMaiox pasAHHHue HHxaxeAbHbie co- 
KH, KaK 96CTOHX AeAO c oSMeHOM BemecxB npn napy- 
UieHHH <|)yHKUHOHaAbHOft • AeSXeAbHOCXH OpraHOB H HX/ 
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6o4e3HH. Bee sth Bonpocbi 6bi.nM paapeiueHu npH it6* 

Momn ,MeqeHux“ axoMOB, bboahmhx xeM hjih hhum 
MexoitoM B opraHH3M *ie.aoBeKa. 9xhm mcxoaom yqeHtiM 
yAajiocfa ycxaHOBHXb, mxo (poetpop, nanpHMep, npeHMy- ' 
mecxECHHO HaKan,nHBaexc)i ^ kocxhmx h MHineqHbix 
XKaHHx, B neqeHH h b M03ry, a fto^ — b mHxoBitaHoft 

Mce^iese, ace^eso — b kpobh h x. a- 

MexoAOM „MeMeHbpi“ axoMOB ycxanoB^ieHo, qxo 6o;ib-s 
Hofl opraHH3M aKXHBHee nor;iomaex BemecxBo, HeoSxo- 
AHMoe Hero. Onux noKasaa, hxo xkaHH 3AOKa*iecx- 
BCHHOfl OnyXOAH -pXAHHaiOTCH ox HOpMaAbHOft HHXeHCHB- 
Hocxbio poexa, a CAeAOBaxeAbHo, noBbiuieHHbiM npouec- 
COM oOMena BemeexB. HanpnMep, xxaHH onyxoAH iahxo- 
bhahoh xceAesbi norAomaiox 6oAbiiie floaa, •leM xxaHH 
HOpMaAbHOfl mHXOBHAHOfi xceAesbi. ripaKXHHeCKH 9X0 
npoBepflexcH CAeAyiomHM odpaaoM. OaHHeHxy Aaexca 
BUHHXb HeOOAblUOe KOAHqeCXBO flOAHCXOrO 'kbahh, k 
KoxopoMy AoSaBAeHa HeaHawHxeAbHaH A03a paAHoaK- 
xHBHoro fioAa. TaKaa mbabh Aosa floAa, coexoamaa 
H3 „Me«ieHbix“ axoMOB, He oKaauBaex apeAHux BosAefl- 
cxBHft Ha SAopoBue KAexKH opraHH3Ma, xaK xaK HHxeH- 
.CHBHOCXb HX paAHOaKXHBHOrO H3Ay*ieHHH xopasAO HHXCe 
AonycxHMofl no MeAHUHHCKHM HopMaM, -MeaeHHe* 
axoMbi paAHoaKXHBHoro ftoAa (xax ate Kax h oSuaHue 
axoMbi floAa), CKanAHBaHCb b onyxoAH, KOHueHXHpyrox 
CBoe H3Ay*ieilHe b oSabcxh onyxoAH, hxo cnocodcxByex 
paapyuieHHia ee kabxok h hphboahx k H3AeqeHHio 
ooAbHjjro. noAodHoe AOxaAbHoe BosAeftcxBHe «Meqe- 
HUMH axoMBMH MOHcex 6uxb ocyiuecxBAeHO h Ha KAexKe 
paxa HcnocpeAcxBeHHbiM BBeACHHeM npenapaxa c 
nM^eHbiMH axoMaMH B onyxoAH npH noMomn oinpHua. 

A. ^ MCAHHHHe lUHpOKO HOAbByiOXCH paAHOaKXHBHHM 
q)oc(popoM npH AHarHoexHKe h AeaeHHH SAOKaaecxBeH- 
Hbix (popM 3a60AeBaHHH Kp'OBH, OHyXOAH HeaeHH H APy- 
xHx BHyxpeHHHx opraHOB, aadoAeBaHHft koach h oco- 
oeHHo aurnoMbi y acxcA. Opn homouih caexHHxa Aer- 
Ko npocAeAHXb, xAe cxanAHBaioxcfl ■ paAHoaKXHBHue 
axoMti nocAe BBeAenna qx b opraHHaM. Bboah b 
opraHH3M doAbHoro paAHoaxxHBHbie axoMM ftoAa, moac- 
HO npoBepHXb cwexaHKOM cocxoHHHe doAbHoro, expaaa- 
wmero doAesHbio mHxoBHAHofl AccAeabi. Ecah, nanpH- 
Mep, npH HOAHeceHHH k ropay cwexHHx odnapyACHBaer 
HeHOpMBAbHQ dOAbUIOe paAHOaKXHBHOB H3AyHeHHe y 
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Phc. 39. TepaneBTHMecKaa Tf-ycTanoBKa c 
aapHAOM paaHoaKTHBHoro Ko6aatTa, paB- 
HbiM 400 KiopH (ajih ACjeHHH onyxoaeft na 
jiK)6ojS rayOHHe BaJieraHHfli. 

6o.nbHoro, npHHHBuiero npenapar c paAHoaKTHBHbiM 
ftOflOM, TO 9TO yKaaCCT HaAHHHe BAOKaHeCTBCHHOft ony- 
xo;iH B lUHTOBHAHofl Mcejiese. AasaH 6oJibHOMy BwnHTb 

X^IOpHCTblft HaTpHft (CTOAOByiO C0.4b), . B COCTHB KOTOpOFO 

Ao6aBAeH paAHoaKTHBHbiB naTpaft, mohcho xaKxce npo- 
CJieaHTb npH bomoiuh cHexaHKOB aa ABHXceHHeM b- xpo- 
bm xAopHCxoro HaxpHfl, aa ero yxoAOM b bomkh h bu- 
Ae-acHHeM aa opraaaaMa. 

SxaM MexoAOM ycxaaoBAeHO, axo aepea xpoe cyxoK 
OKOAO noAOBaHbi Bcex axoMOB aaxpafl, BXOAflutero b 
cocxas Bbinaxofl coaa, BWAcasieTCfl as opraaaaMa; hoa 
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Phc. 40. Y-ycTaHOBKa c ueSojibiuiiM aapa- 
AOM paAHoaKTHBHoro KoSajibTa (aaa ae- 
qeuHa onyxoaeft Ha rayCHHC 5—6 can- 

THMeipOB). 

buxoaht h3 opraHH3Ma eme ductpee, a $oc(})op aa^ep- 
HCHBaeTCH B opraHH3Me snaHHTeAbHo Ao;ibme (b koct- 
Hbix TKanax ace npoueccu o6MeHa BemecTB MeA-aeHHee, 

MCM B neneKH, ^erKHX, noHKax h Mycxyaax, xoth ao 
KOCTeft (})oc(|)op H Ao6HpaeTCH 6bicTpo). Mepea 3 MHHyxbi 
nocAe BBeAeHHH (J)oc(j)opa b xpoBb jkhbothofo ■‘/s hMS- 
HCHbix" aroMOB (J)oc4)opa HCHeaaioT h 3 kpobh, a aepea 
nojinaca sth axoMu oSHapyxcHBaioxcfl b cocxaBe Kocxeft. 

Jle^eHHe mcxoaom paAHoaKXHBHbix ^Meaenux* axo- 
MOB B Haiuefl cxpane npHHHwaex uiHpoKHe paSMcpbi h 
HM eex orpoMHoe 6yAyiuee. 

7 A. A. AOayaaaeB ^7 
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Bopb6a c paKOBoft onyxo^bio Be;iacb panbine npH 
noMOiuH peHTrenoBCKHx Jiynefl h;ih ^lyqeft paAHH. 
PeHxreHOBCKHe ycxaHOBKH tpomosakh h Menee 94)$eK- 
THBHU o6;iyHeHHH rjiyCoKHx onyxo;iefl, a paAHft— 
9 ;ieMeHx OHCHb pcAKHft; no9XOMy yKaaaHHue mcxoah 
He Mor^H no;iyHHXb uiHpoKoro npHMeHe- 

HHH. V 

B HacxoHmee bpcmh cpsexcKaH MeAHUHHa c-ycnexoM 
npHMeHHex laAJi AenennH SAOKaqecxBeHHbix onyxo;ieft 
(oco6eHHO aah paxa kohch) paAHoaKXHBHHfl Kodajibx. 
HaroxoBACH, HanpHMep, hobuA oxeqecxBCHHufl annapax 
^ryT— 400“ (’^-ycxaHOBKa xepaneBXHnecKaH, coAepwa- 
maa 400 z paAHOaKXHBHoro BemecxBa). npoueccu Ae- 
qeHHH SoAbHbix aAOKaaecxHCHHofl onyxoAbK) npH noMO- 

lUH “f-ycxaHOBOK noKaaaHU na pHcyHKax 39 h 40 . 

«MEHEH14E» ATOMbI B PEOJIOrHH H XHMHH 

KocMHaecKnl Ayan (cm. nocAeAHioio rAasy), npoxo- 
AH aepea axMOC^epy, BusbiBaiox paspyiuenHH axoMHUx 
HAep BOSAyxa, b peayAbxaxe aero hs hacp oCBofioacAa- 
loxcfl npoxoHbi H HeflxpoHbi. CsoSoAHue HefixpoHu Bsa- 
HMOAeftcxByrox ,c hapsmh axoMOB asoxa, mxo npHBO- 
AHx k o 6 pa 30 BaHHK) paAHoaKXHBHoro yxAepoAa c nepn- 
OAOM noAypacnaAa 6 xuc. acx. Tax xaK HHxencHBHOcxb 
KocMHqecKHx Ayqefl npaxxHHecKH ndcxoHHHa, xo npo- 
uecc odpasoBaHHH cbo 6 oahux nefixpoHOB, a CAeAOBa- 
xeAbHo, H paAHoaKXHBHoro yrAcpoAa b axMOC(})epe moac- 
HO CHHXaXb nOCXOHHHbIM. PaAHOaKXHBHbifl ypAcpoA, coe- 
AHHHHCb c KHCAopoAOM BOBAyxa, o6pa3yiox B aXMOC4)e- 
pe yrACKHCAuft raa, Koxopufl, xaK mu 3HaeM, hotao- 
maexcfl pacxeHHCM. Hsbccxho, hxo yrACKHCAuft ra3 b 
BCACHux AHCxbHX pasAaraexcH Ha cocxaBAHioiuHe ero 
axoMU KHCAopoAa H yrAepoAa. KncAOpOA BUAGAflexca 
B B03Ayx, a yrAcpoA hAcx Ha odpaaoBaHHe opraHHqe- 
CKHx coeAHHeHHH (yrACBOAOB). CoAepMcaniHflcH B yr- 
ACBOAax pacxeHHfl paAnoaKXHBHuft yrACpoA nonaAaex 
C HHUrefi B OpraHH3M HCAOBexa H JKHBOXHUX. npH ACH3- 
HH pacxeHHfl pacnaAaromnecH axoMu paAHoaKXHBHOro 
yrAepoAa hocxohhho nonoAHHioxca sa cnex norAomae- 
Moro HM yrACKHCAoro rasa h 3 axMoc(J)epu. y achboxhux 
M ce 9X0 nonoAHeHHC hacx sa cnex pacxeHHfl, noxpeo- 
AACMUX HMH. OpH rHfieAH ACHBOXHUX H paCXCHHfl HpC- 
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KpamaetCH itoilo^iHeHlae pacna^aioiueroCH b hhX paAHO- 
aKTHBHoro yr;iepoaa. Hhc^io paAHoaKTHBHux axoMOB 
B OTHCHBoiHx xcHBOTHux H pacxeHHflx yMeHbUiaeTCfl 
B CXporOM COOTBeXCTBHH C SaKOHOM paAHOaKTHBHOFO 

pacnaAa. Kan mu yKa3a;iH Buiue, nepHOA no;iypacnaAa 
paAHoaKTHBHoro yr;iepoAa paaen 6 tuc. Jiex. Sio sna- 
HHT, qxo qepea 6 xuc. Jiex b oxHCHBuieM pacxeHHH pa- 
AHoaKTHBHufi yr^iepoA yMeKbiuaercH baboc, qepea 
12 Tuc. ;ieT BMexBepo, a nepea 18 tuc. act b BoccMb pas 
H T. A. Ha KaxcAuft rpaMM yrAcpoAa b opraaH- 
qecKHX cocAHHeHHnx npHxoAHTca 50 mapa. atomob 
paAHoaKTHBHQro yxAepoAa (HeaaBHCHMo ox uecxa ero 
pocxa). B norH6uieM pacxeHHH eaceMHHyxHo pacnaAaexca 
10 aXOMOB H3 3X0X0 KOAHHCCTBa aXOMOB. Oo ocxaBHie- 
Myca B oxHCHBuiHX pacxcHHHX KOAHaecTBy paAHoyxAe- 
poAa MOXCHO onpeACAHTb nepnoA, k KOxopoMy oxHOcax- 
ca 3TH pacxeHHa (ApcBecHHa, xop4) h x. a.), h onpeAe- 
AHXb nepHOA nocxpoftKH ApeBHHx noceAeHHfl. Sxhm ue- 
xoAOM 6ua onpeAeACH, nanpHuep, Boapacx noceAeHHfl, 
HaftACHHux npH pacKOHKax Ha cxpoHxeAbcxBe Boaxo- 
JlOHCKOXO KaHAAa; CACAOBaxeAbHO, paAHOaKXHBHUe ,Me- 
aenue" axoMu yxAepoAa aBAaioxca kak 6u aacaMH, 
npH noMOuiH Koxopux apxeoAOXH onpeAeAaiox Bpeua 
XHfieAH HCHBOXHOXO HAH paCXeHHH, 

nMeacHUMH* paAHoaKXHBHUMH axoMaMH yaeHue 

noAbsyioxca xaKxce h aaa onpeASACHHa Bospacxa 3eM- 

AH HAH XOpHUX HOpOA. HSBeCXHO, HXO ypaH, XOpHfl H 

paAHfl Hepea paA npoMexcyxoHHux sxanoB npeapaiua- 
lOXCa B KOHCHHOM CHCXe B CBHHeU H XeAHft. HoSTOMy 
ypaROBaa HAHXopneBaa pyAa AOAHCHacoAepxcaxbCBHHeu;. 

ToHHue pacaexu noKaauBaiox, axo qepea 100 mah. 
ACT H3 I Kz ypana odpasyexca 13 z CBHHira h 2 2 xe- 
AHH. Mepes 2000 mah. act h3 KHAOxpaMMa ypaaa bo3- 
HHKHex 255 2 CBHHua H 35 2 xeAHa; anaa nepnoA noAy- 
pacnaAa, acxko noACHHxaxb, koxah secb ypan npeBpa- 
XHXCa B CBHHeu H xeAHfl. 

CABAOBaXeAbHO, OnpeACAHH KOAHMeCXBO CBHHUa 
B ak)6om KycKe ypanoBoft pyAu, mu mohccm BuaHCAHXb 
Boapacx nopoAu, xac naxoAHxca ypaaoBaa pyAa. 

OnpeAeACHHufl 3xhm mcxoaom Boapacx aeMHOft Kopu 
paBCH npHMepHo 2,5 mapa. abx. 

Xhmhkh mHpoKo noAbsyioxca xeu, mxo ,MeaeHue“ 
axoMU BeiuecxBa oSa^aaiox xcmh xce xHMHHecKHMH 
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CBoftcTBaMH, ^To H o6biHHbie BTOMbi 3Toro *6 Beiite- 
CTBa. 

Ohh npH noMOiuH nMetienbix* axoMOB Moryx pacinHcj)- 
pOBaxb MHoro^HC^ieHHbie peaKUHH, onpeAe;iHXb mccxo- 
no^ioHceHHe axoMOB b Mo;ieKy;ie, npoHSBOAHXb xHMHMe- 
CKHft ana^HS BemecxB. B CBoe BpeMH JX. H. MeHAe^iees 
npeADO^iaraji, mxo axoMw, BxoAHmHe b cocxaB oAHnaKo- 
Bux MOJieKy^, Moryx MensixbCH iwecxaMH. OpoBepHXb 
3X0 Aonymenne b to BpeMH He HMe;iocb bosmojkhocxh, 
xaK KaK pa3.aHHaxb OAHHaKOBbie Mo^ieKy^iu xhmhkh xor- 
Aa He MorjiH. B nacTOHiuee BpeMH npH homouih „Me- 
Henux” axoMOB naxpHn h x;iopa ycT.aHOBJieHO, hxo 
npeanoAOJKCHHe MeHAe^ieeea 6bi;io cnpaseA^HBUM. 
Axomu AeftcTBHxeAbHO nepeKOMeBbiBarox h3 oahoA 
MOAeKyAu BemecxBa b Apyryio MOAenyAy xoro a<e 
BemecxBa. 

il.0 HeAaBHero BpeMeHH CMHxaAocb, hxo MOAesyAa 

(|)OC$OpHbIX COAefl nOAHHMaeXCfl K AHCXbHM pacxeHHft 
c XOKOM BOAbi. B HacxoHmee BpeMH ycxaHOBACHO, hxo 
axoMH (J)oc(|)opa nepeKoneBbiBaiOT h3 oahoh MOAeKyAu 
B Apyryro MOAenyAy (xoro xte xHna) pacxeHHfl. 

Mbi yHce 3HaeM, hxo onpeAeACHHe Boapacxa SeMAH 
CBOAHXCH K HaXOHCAeHHK) XOHHOXO COAepXCaHHH CBHHUa 
B ypaHOBUX pyAax. XHMHnecKHfl nyxb oxACAeHHH cbhh- 
ua ox ApyrHX BeiuecxB, coAepacaiuHxcH b ypanoBoft py- 
Ae, npoH3BOAHxcH BbiAGAeHHeM ero h 3 pacxBopa b oca- 
AOK npH noMoinH, HanpHMep, cepnoft khcaoxh. /Iah 
xohhocxh pacnexa BajKHO anaxb, Kaxoe KOAHnecxBO 
CBHHua ocxaexcH ne ocaxcAeHHbiM b ypaaoBoft pyAC. 
3xy saAany xhmhkh pemarox c noMOutbio ^MeneHux" 
axoMOB H30xona CBHHua— paAHH D, Ao6aBAflfl HesHanH- 
xeAbHoe ero KOAHHecxBO k oca>KAaeMOMy CBHHu,y. 

OnpeAeAHB, KaKan aoah paAHH D nepexoAHx b oca- 
AOK H KaKan aoah ocxaexcH b pacxBope, xhmhkh buhc- 
Hfliox AOAK) ocxaiomerocH b pacxBope CBHHua, hxo Aaex 
BOSMOHCHOCXb HaH 60 Aee TOHHO OnpeASAHTb B03paCT no- 
poA, coAepxcamHx ypanoByio pyAy, a CAeAOBaxeAbHO, 
H Boapacx Hauieft nAaHexbi. 

PaAHoaKTHBHbie AyHH c 6oAbiuHM ycnexoM npHMe- 
HfllOXCH AAH yCKOpeHHH XHMHHeCKHX peaKu,Hfl. npHrO- 
xoBAeHHe HAacxMaccbi, HanpHMep, ceflaano c xHMHne- 
CKHMH peaKUHHMH o6'beAHHeHHH Menee caohchux xhmh- 
necKHx MOAeKyA b 6oAee CAOKHHe MOAeKyAHpHwe 
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uenoHKH (no^HMepHsauHH). 3 tot npouecc ocymecxB- 
;iHeTCH npH o^eHb bmcokhx TeMnepatypax h Tpe6yeT 
KaTajiHsaxopoB. 

OnbiTbi noKaaaJiH, qxo pa;i;HoaKXHBHbiMH Hs^iyqenHH- 
MH MO>KHO SaMeHHTb Kaxa^IHSaxOpbl. OpH 9X0M MO>KHO 
noJiyHHXb noMHMo HSBecxHbix njiacTMacc HOBbie, c ho- 
BblMH CBOftCTBaMH. ECvlH >K6 o6./iy^HTb POXOBbie n./iacT- 
Maccbl, XO B HHX npOHCXOAHX HSMeHeHHe (})H3H^eCKHX H 
XHMHHeCKHX CBOftCTB. B OAHHX ITJiaCTMaCCaX npOHCXOAHX 
„ciiiHBaHHe“ MOAeKyAHpHbix uenoneK (noAHMepoB), a b 
A pyPHx, Haofiopox; HapyuiaioTCH cbhsh. Sxhmh CBoficx- 
BBMH MO)KHO BOCnOAbSOBaXbCH nOAy^eHHH HyxCHbIX 

HAaCTMaCC. 

Pa3Hoo6pa3Hoe npHMeHeHHe iiaxoAHx „MeqeHbie‘‘ axo- 

Mbl B ShOXHMHH AAH HSyHeHHH XHMHMeCKHX UpOUeCCOB 

B opraHH3Max. XHMHnecKHe npoueccu BopraHH3Me o^eHb 
CAoxcHbi. Bhoxhmhkh, 3HaH HauaAbHbie H KOHeHHbie npo- 
AyKXbi peaKUHH, cxaBHx nepCA co6oft sajiany onpe- 
AeAHXb, qepea KaxHe cxyneHH hacx peaKUHH h KaxoBbi 
ee npoMexcyxoqHbie npoAyKXbi. Ha noMoiub 6hoxhmh- 
KaM B paspemeHHH sxoft CAo>KHOft npo6AeMbi HAyx 
„MeMeHbie“ axoMbi. HanpHMep, bboah b cocxaB MOACKyA 
caxapa paAHoaKXHBHbiH yr^epOA (C^^), momcho BbiHBHXb 
AAHHHyio uenb npoMexcyxoqHbix peaKAHft, npoxeKaio- 
lUHx AO KoneqHoro BpeBpameHHH MOAeKyAbi caxapa b 
MOACKyAbi yrAeKHCAoro raaa h cnHpxa, flpH cnupxoBOM 
6poxceHHH H3 OAHoft MOACKyAbi caxapa noAyHaioxcH abc 
MOAeKyAbi yrACKHCAoro rasa h abc MOACKyAu sthao- 
Boro cnHpxa. 3 to npeepaiucHHe HacnnxbiBaex okoao 
ABaAuaxH npoMexcyxoMHbix SBCHbeB. 

OpH nOMOLHH „MeHeHbIX“ axOMOB 6HOAOrH H 6hoxh- 
MHKH H3ynaK)x o6MeH BemecxB b jkhbbix ppraHHSMax, 
poAb (|)epMeHxoB B KAexKax. PaHbuie npeAnoAaraAOCb, 
qxo (})epMeHXbi, coAepaiamHecn b kacxksx, ne yqacxByiox 

B }KH3HH KACXXH H HXO KACXKH HeH3MeHHbI HO COCXaBy. 

BemecxBO jKHBoft kacxkh, ksk H3BPCXHO, nocxpoeno h3 
axoMOB BOAopoAa, ypAepoAB h aaoxa. PaAHoaKXHBHbie 
Hsoxonbi („MeHeHbie“ axoMbi) sthx SAeMenxoB Moryx 
6bixb noAyneHbi HCKyccxBeHHO. Bboah b opraHHSM c nij- 
meft axH wMeHeHbie*^ axoMbi, moxcho cacauxb, kbk ohh 
BCAyx ce6H B opraHHSMe, kskob hx o6MeH. 3xhm nyxcM 
6biAO ycxanoBAeno, nxo HenaMeHHocxb coAepjKaHHH sac- 
MenxoB (HanpHMep, naxpHn) b xkshhx opraHHSMa ecxb 
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pe3y;ibTaT paseHCTBa cKopoctefl npouecca ycBoenHH 

3THX 3;ieMeHT0B H HX BbiSpaCHBaHHH. OpOHCXOAHT o6- 
MBH s^ieMCHTOB, BBCACHHux c nHiueft B opraHif3M C 9ae- 
MBBTaMH, COAepMCaBUIHMHCH paHeC B K;ieTKaX. HaxpHH, 
HanpHMep, stot o6MeH npoHCxo^HT c 6oabnioft cko- 
pocTbK) (b 6e:iKax xpoBH oh aaKaHqHBaexcH qepea nexu- 
pe, B MbiniCHHUx xKaHHX— B xeqeHHC AecaxH cyxoK). 
CBoftcxBOM HenpepuBHoro oSaoBaeHHa o6;iaAaiox He 
xo;ibKo 6eaKOBbie aemecxsa, ho h xcHpu h KocxHue xxa- 
HH. Onuxu, npoBeACHHue c paAHoaKXHBHUM 4)oc4)opoM, 
AaiOX BO3M0H(H0CXb yCXaHOBHXb BpCMH HOAHOrO 6X0 
odHOBAeHHH B KOCXHbIX XKaHHX. 

PaAHoaKXHBHue „MeqeHue“ axoMU yraepoAa, cepu 
H 4)oc4)opa npHMeHHioxcH, HanpHMep, aah HsyqeHHa 
BucuieA HepBHOii AeaxeabHOCXH hchboxhux. C noMombK) 

paAHoaKXHBHoro aaeMenxa xceAeaa (Fe^®), noAMeiuaH- 
Horo K HHiue, yqeHbie nayaaiox BpeMa h{H3hh KpacHux 
KpOBHHWx uiapHKOB. OKasaAOCb, qxo nocae rH6eAH* 
KpaCHUX KpOBHHbIX UiapHKOB yCBaKBaCMOe HteACaO He 
Bbi6pacbiBaexca h 3 oprannaMa, a n^ex na o6pa30BaHHe 
HOBbIX KpaCHUX KpOBHHbIX UiapHKOB. 

npHBCAeHHbie Bbiuie AaACKO ne HcaepnbiBaiomHe 
npHMepbi npHMeHeHHH ,MeHeHbix“ axoMOB HMeiox nedoAb- 
inyio AaBHOCXb; a MexcAy TeM, mohcho yxce roBopnxb 
o HOBofl snoxe b Hayne h xexHHKe. IloaxoMy ecxb hoa- 
Hoe ocHOBaHHe AyMaxb, hxo b 6yAymeM uayKa h xex- 
HHKa npH noMouiH ^Meneubix" axoMOB aocxhxhcx eme 
doAbiuHx ycnexoB. 

O HEKOTOPblX OEPCnEKTHBAX PA3BHTHJ1 flAEPHOH 
aHEPPETHKH 

riepcneKXHBbi paaBHxna HAepnoft sneprexHKH neno- 
cpeACXBeHHo BbixeKaiox h 3 ocoSeHHOCxeft aAepHoro xon- 
AHBa H cooxBexcxByiomero pocxa xexHHKH. OcoSeHHo- 
cxH axoMHoro xonAHBa onpeAeAHioxca xeM, mxo; 

1. HAepHoe xoHAHBO Moxcex „ropexb“ 6e3 KHCAopoAa, 
Aaxce B repMexHuecKH saKpuxux cocyAax, KyAa ne 
npoHHKaex B03Ayx. XHMHuecKoe xce xohahbo xpe- 
6yex AAH CBoero xopenHa HaAnana BOSAyxa. CaeAO* 
BaxeAbHO, HAepHue aneprexHuecKHe (hah CHAOBue) ycxa- 
hobkh cnoco6Hbi pa6oxaxb h b 6e3B03AyuiHoft cpeAe. 
3x0 oxKpuBaex ninpoKne bobmoxchocxh MexcnAanex- 
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Hux nyTemecTBHft h hoaboahhx n;iaBaHHft, rjie h«t 
BoaAyxa. 

2. PopCHHe HAepHoro Ton;iHBa ecTb npouecc desjiUM- 
HHft, Torfla KaK ropeHHe xHMHqecKoro Ton;iHBa neHs- 
dexcHO conpoBOHCflaexcH ahmom. BaHay storo npoHa- 
BOACTBO B xpaHcnopr, rae Oy^ex npHMeHeHa axoMHan 
BHeprHH, HsdaBHXCH ox AUMa H AblMOOXBOAHIUHX xpy 6 . 

3. B BAcpHHx peaKxopax pacxoA oahofo BHAa ropio- 
*iero (ypana 235) Mowex BocnoAHHXbCH BupafioxKoft 
Apyroro BHAa ,ropioqero“— n^yxoBHa, o 6 HcnoAbSo- 
BaHHH Koxoporo Mbi yHce rosopH^iH. 

4. npH pa6oxe HAepnbix peaKxopoB bmccxo so^u 
o6pa3yiomeflcH npH ropcHHH xHMHqecKoro xonAHBa, 
BblACAHIOXCH qpeSBUMa&HO UCHHUe paAHOaKXHBHbie H30- 
xonu— npoAyKxu AeACHHa HAep ypana 235; sxh H30xonbi, 
BWACAfliomHeca b bhac „ui;iaKOB“, nrpaiox, kbk HBsecx- 
HO, HeoucHHMyio po;ib BO Bcex o6AacxHX HayKH h xex- 

HHKH. 

5. HAepHuft peaKxop bb/ihcxch moiuhijm hcxo>ihhkom 
H eflxpoHHoro H3;iyHeHHfl, npn bomoiuh Koxoporo b ero 
cneuHa;ibHbix oxBcpcxHax mh momcbm no;iyaHXb Aio 6 bie 
HCKyccxBeHHo-paAHoaKXHBHue a/ieMCHXbi h b xom bhc^ic 
ypaH 233 h xpHXHfl. Ibkhm odpaaoM, aAepHufi peaxxop, 
byAy'IH HCXOaHHKOM HAepHOft SneprHH, OAHOBpeMCHHO 
CAyacHX arperaxoM npoHSBOACXBa nAyxoHHH, HCKycxBeH- 
Ho-paAHoaKXHBHHX aACMcaxoB, ypBHa 233 h xpaxHa. 

6. BbicoKaa KonueiixpauHa sHeprHH b aApax axoMOB 
BemecxBa bphboahx k xoMy, axo HAepHoe xobabbo no 
CpaBHCHHIO C XHMHaeCKHM XOn;iHBOM MaAO o 6 'beMHO. 
HanpBMep, 1 kz ypana Moacex saMeHHXb 1800 m 6 eH 3 H- 
Ha HAH 2500 m KaMCHHoro yrAa. floaxoMy aAepHue 
peaKxopH Moryx paCoxaxb AAHxeAbHo na cpasHHxeAbHO 
MaAOM KOAHaecxBe xonAHsa. 

Bo3HHKaex aaKOHHuft Bonpoc: noaeMy ace b xbkom 
CA yaae mh hc npHMeHaeM HAspHue peaKxopn b Kaaecx- 
Be ABHraxcAefl na Bcex BHAax xpaacnopxHHx cpcACiB, 
B ABHraxeAHx npoH3BOACXBeHHoro xnna h x. a. 

PAaBHUM HeAOCxaxKOM B ASAe MaccoBoro npHnene* 
HHa aAepHHx peaKxopoB b KaaecxBe ABHraxeAeft aBAaex- 
ca Heo6xoAHMOcxb ycxpoftcxsa rpoMO3AK0ft saiuHXHoft 
060 A 0 aKH H3 6eXOHa CpaBHHXeAbHO 60 Abmofi XOAU(HHH. 
Ha KaacAHfl KydnaecKHft iiexp noAeanoro o6^eMa peaK- 
Tppa xpedyexcH^ SpAce 4Q m, aauiHXHoro dexona. Ecxe- 
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CTBeHHO, HTO paspemcHHe npo6;ieMH samHTH, Hcnojibso- 
BaHHeMenee MaccHBHbix c^ioeB-aaiuHTu fieayc^ioBHO npH- 
BCAfiT K MaCCOBOMy npHMeHeHHK) HAepHMX peaKTOpOB 
B Ka^ecTBe ABHraxe^ieft. Ec;ih are HMexb b BH^y ne 
xojibKO Bee caMoro axoMHoro ABHxaxejifl c aauiHXHoft 
ofio^iOMKoft, a Bee ABHraxe-aa BMeexe c aanacoM xonAH* 
Ba, xo npH AHAbHHx noAexax caMo/iex c axoMHUM abh- 
raxeAeM BbiroAHee o6biMHoro caMOAexa. Tohho xan x<e 
odcXOHX ACAO npn AaAbHHX BAaBaHHHX MOpCKHX 

KopaSAefl, npH ASAbHHx pefteax noesAOB h npn no- 
Aexax KocMHaecKHx Kopa6Aefl. B sxom CAyaae eywMap- 
Hufl 'Bee axoMHoro ABHraxeAs (sMeexe e aaiunxHoft 
o6oAoaKofl H xonAHBOM) ropasAO Menbiue eyMMapnoro 
Beca o6bmHoro ABHraxeAH c XHninaecKHM xobakbom. 
HanpHMep, aHepraa 1 kz ypana (npH ero boahom pae- 
menAeHHH) Aoexaxoana aah 6e3oexaHOBoMHoro npoABH- 
jKeHHH noesAa BOKpyr aeMHoro uiapa (paeexoHHHe oko- 
AO 40 xbic. km), a sHeprHH CHHxeaa 1 kz reAHH 6biAa 
6u Aoexaxoana aah nepeKpuxHH paccxoHHHH ox SeMAH 
AO JlyHH. X1,AH 3X0X0 >Ke noxpe6oBaAoeb 6u KOAOceaAb- 
Hoe KOAHHeexBO oObiHHoro xonAHBa. 

BBHAy HpesBUHaflHoft KOHuenxpHpoBaHHoexH axoM- 
Horo xoBAHBa caMOAex MOiKex AepjKaxbca b BOSAyxe 
cyxKaMH, coBepuiaxb neoAHOKpaxHbie pefieM BOKpyr 
aeMHoro luapa h Bee axo c MaKeHMaAbHofl cKopoexbio 
Ha MaKeHMaAbHoft Bbieoxe noAexa. MopeKHe KopaSAH 
6e3 aaxoAa b nopxu aah sanpaBKH ropioHHM Moryx 
coBepiuHXb xaKHce AAHxeAbHue nyxemecxBHH no oKea- 
HaM npH AK)6bix AeAOBux yeAOBHHx, xaK KaK naexb 
axoMHofl sHepxHH M03Kex 6bixb HenoAbsoBana aah pae- 
HAaBAeHHH AbAa HOA HoeoM nAasaiomero KopaOAH. Hoa- 
BOAHwe aoakh Moryx AAHxeAbHo nAaBaxb noA BOAoft 
H nOA AbAaMH ApKXHKH H AHXapKXHKH. 

Ha OOAbUIHX OKeaHCKHX KOpaOAHX, nO-BHAHMOMy, 
fibiexpee neM na Apyrnx BHAax xpanenopxa SyAyx yexa- 
HOBAeHu axoMHbie ABHxaxeAH, xaK KaK aah xaKHX ko- 
pa6Aefl He cxpauien OoAbiuofl Bee' axoMHoro ABHxaxeAH 
(c aamHxofi), xeM 6oAee, hto o6mHft nee ABHxaxeAH e 

oOUHHblM xonAHBOM AAH XAKHX KOpaOAefl XOpABAO 
doAbuie, neM oduinfl Bee ABHxaxeAH e axoMHWM xon- 
AHBOM. 

06pa3U,OM xaKHX KopaOAeft hbhxch nani eoBtxeKHft 
AeAOKOA e axoMHUM ABHxaxeACM, Koxopuft yxee enymen 

lOi 
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Phc. 41. JleAOKOJi c aroMHMM ABHraieJicM (tAojxejib), 

Ha Bo^y. Mojiejib Kopa6./iH H3o6pa)KeHa na pHcyHKe 41. 
t/l6A0K0Ji 3TOT npeAHasHaneH pa6oT b ceBepHux 

apKTHHGCKHX MOpHX, Bo.^OH3M6meHHe STOFO n6pBOrO 
coBetCKoro axoMHoro Kopa6./iH 16 tbic. m, MoiuHOCXb 
44 Tbic. A, c. 3anac ^ropioHero** — ypana— no3Bo;iHT ko- 
paojiK) He 3axo;i.HTb B nopxbi b xenenHe ro^a (cyxoHHHft 
pacxoA yp2[Ha HCCKO.abKo rpaMMOB). ynpaBjieHH6 ko- 
pa6;ieM ocymecTB^iaeTCfl AHCTanuHOBHo non noMomn 
aBTOMaTHKH H Te^eMCxaHHKH, Ha HCM Koqerapu 
saMeHeHbi onepaTopaMH, pa6oTaioimiMH y ny,abTa ynpaB- 
yiTvieHHH. JIah aq^oboH pasBCAKH Ha Sopry Kopa6;iH 6y- 
;iyT HaxoAHTbCfl Asa BepTOJiera, 

iyiHoroe o6emaeT ycxanoBKa axoMHoro ABHraiejia Ha 
noABOAHUx .aoiiKax, nepBbie o6pa3nu KOTopwx yxce 
nocTpoenu. HepBaa noABOAHan ^OAKa HMeex boaohs- 
MeiACHHe 1500 to; ee odc^iywHBaex KOMaHAa b ISOqejiOBCK; 
CKOpoCXb HeCKO^bKO AGCflXKOB KHJIOMCXpOB B qac. 06 hH- 
HHe noABOAHbie ;ioakh paSoxaiox na ABHraxe;iHx AByx 
poAOB: BJieKxpoMoxopax (a-'ih noABOAHoro iiAaBaHHfl) 
H ABHraxe/iHx BHyxpeHner'o cropaHHH— AHse^^ax (a^s 
n.aaBaHHH naA boaoA). 3;ieKxpoMoxopbi pa6oxaiox na 
aKKyMy;iHxopHbix 6axapeHx. norro^HeHHH aanacoB 
KHCAopoAa H nepesapHAKH aKKyMy.fl[HxopoB noABOAHue 
JIOAKH qacxo BbinyxcAeBbi Bcn;iuBaxb na noBepxHocxb 
BOAU. UpH HCnO^bSOBaHHH aXOMHOXO ABHraXCAH 9XH 
TpyAHOcxH ycxpaHHioxcH, xaK Kax axoMHoe ropioMBe, 
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KaK 6 u;io CKaaano, qpesBuqaftHO SKOHOMHqno h ne Hyac- 
AaexcH A.na CBoero ropenHH b KHC^opoAC, a KOMaH- 
Au Tpe 6 yeTCH cpaBHHxe^ibHo He 6 o;ibinofl aanac khcao- 
poAa. 

Mbi 3 HaeM, HTO coBpeMeHHbie peaKiksHbie caMO^ieru, 
pa 6 oTaK)mHe na o 6 biqHOM xHMHMecKOM TonjiHse, HMeioT 
CBepX 3 ByKOByiO CKOpOCTb, HO paAHyC AeflCTBHH HX 
orpaHKHCH, tax KaK A-aa o 6 ecneqeHHH A^aHTCAbHUX 
no;ieTOB na do^ibiune paccTonsHH TpeSyerca cjihhi- 
KOM 6 oAbiuoft aanac ropioaero, mto yTHMceAHex ca- 
MO.aex H yMeHbmaex ero CKopocxb. BBHAy sxhx npnqHH 
aBHaKOHCxpyKTopu cxpeMHTCfl ncno.ab 30 BaTb Ha caMO- 
^lexax axoMHbie ABHrarejin. Ha axofl ochobc b Hacxoa- 
mee BpeMH paapadoxaHM b ochobhom KOHCxpyKUHH 
caMoaexoB, npaBCACHHue na pHcynxe 42 . 

1 . KoHCxpyKUHH caMO.aexa-CHapHAa, b Koxopofl xa- 
Mepa cropaHHH aaiieHeHa hacphum peaKxopoM. Pa 6 oHHM 

BemecxBOM b noAo 6 Hoft 
paxexe (pHC. 42 ,a) mo- 
xcex cjiyxcHXb, Hanpn- 
Mep, hchakhA BOAOpOA 
(raa, oxAaxcAeHHbifl 
CHtaxHCM AO — 253 °C). 
ripoxoAH peaKxop npn 
noMOiAH Hacoca hcha- 
KHfl BOAopoA npeBpa- 
maexcH B ra 3 , HMeiomHft 
6 o.aee BUCoKyio xcm- ^ 
nepaxypy, nen y npo- 
AyxxoB ofibiMHoro rope- 
HHH. riOSXOMy CKO- 
pocxb, a c.aeAOBaxe.nib- 
Ho, H oxAaqa, buxoah- 
uiHX H 3 pakexbi rasoB 
3HaHHxe.abHO 60 iabme, 
qeM CKopocxb raaoB, bo- 
3 HHKaiomHx npH o 6 uq- 
HOM rOpCHHH. TaKOft 
CHapHA H.aH paKexa mo- 
Mcex HMeXb orpoMHufl 
paAHyc AeflcxBHB * h 
BupBaxbca B MHpoBoe 
npocxpaHCXBO, npeoAO- 


Mudnocmb 

Bbix/ion Hacoc ^pa6mee 6eui,ecmoo) 



TypSuHO Peanmop 

^ PeuKmop 



Bbix/ton 


Phc. 42. ripoeKTbt caMOJiCTOB 
c aroMHUMH aBHraienaMH, 
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jiCB scMHoe npHTHKCHHe. ripH 9T0M npocKT TaKoft pa- 
KCTbi npeaycMarpHBaeT yctpoflCTBo Typ6opeaKTHBHbix 
ABHrateaeft, npHKpenaaeMux k KpwabHM, h npHMOToa- 
Hux ABurareaett, pacnoaaraeMux b KpuabHx. flepBue 
ycTpofiCTBa npeAHasHaqeHbi aah otpHsa paKetu ot 
noBepxHocTH 3eMaH, a BTOpue a^h Ha6HpaHHH paKCTOft 
BHCOTU HCCKOabKHX ACCATKOB KHaOMetpOB. HoCafr 

HcnoabSOBaHHH bth ycxpoflcTBa cSpacuBaioTCA, h paKe- 
xa HaHHHaex pa6oxaxb na xcHAKocxHo-peaKXHBHOM 
ABHraxeae. ripH aocxhkchhh /lyHu h 3 panexu momcho 
onycKaxb cneunaabHyio ayHHyio paKexy c xaHKCXKoft. 

2. KoHCxpyKUHH xyp6opeaKXHBHoro caMoaexa. B 
9X0M caMoaexe axMoc^epHuft B03Ayx nporoHHexcH Hepe3 
peaKxop c noMombio KOMnpeccopa. HarpexHft b peaK- 
xope B03Ayx, yxoAH h 3 conaa, OKaauBaex doabuioe AaB- 
acHHe Ha caMoaex, b CHay nero caMoaex ABHxrexcH c 
6oabmoft CKopocxbjo b cxopony, npoxHBonoaoxcHyio bu- 
xoAy raaa (pnc. 42 , 6 ). 

3. KoHCXpyKUHH npHMOXOHHOrO B03AyuIH0-peaKXHB- 
Horo caMoaexa, BcacuBaiomero (npH noMomH AH4)4>y" 
3opa) B noaexe Boaayx, Koxopufl, npoxoAH KaMepy 
AAepHoro peaKxopa, narpeBaexcH ao oneHb bucokoA 
xeMnepaxypu, 3xox BOSAyx, HMen doabuioe AaBaenne, 
c doabuioft CKopocxbK) Bu6pacHBaexca h 3 conaa, pacno- 
aoHceHHoro na xBocxe camoaexa. yxoAflutHfl raa oKa- 
3biBaex AaBacHHe na cajioaex, daaroAapa neMy caMo- 
aex aexHx CO CBepx3ByKOBofl CKopocxbio b cxopoHy, 
npoxHBonoaoMCHyio BbixoAy raaa (pHc. 42, a). 

B Hacxoflmee BpeMH Hayna Aocxnraa xanoro cocxoh- 
HHH, KOXAa peaabHa nocuaKa cxpaxonaana aa Jlyay. 
CosAanae acayccxBeaabix cnyxaaKOB Sewaa npaSaa- 
waex peuieaae npoCacMH Meacnaaaexaux nyxeuiecxsaft; 
OHH Aaayx BosMoacHocxb uiapoKoro aaynaoro accacAO- 
BaHHH KocMHaecKHx npocxpaacxB. HeAaaeKO xo BpeMH, 
KOXAa MU dyACM oneBHAuaMH ocymecxBaeaaux MeiK- 
naaaexHux noaexoB. 

TaaBBoft npo6aeMoft MeiKnaaaexaoro nyxeuiecxBHH 
ocxaBaaacb Aoaroe BpeMH npo6aeMa ropronero; pacnexu 
noKaaaaa, nxo aeaban nocxpoaxb paaexy c rpyaonoAt- 
eMHocxbK), aeoSxoAHMofi AaH o6uHHoro xonaaBa, xaa 
KaK aanacu ero AoaacHu 6uxb caauiKOM BeaaKH. Aocxa- 
xoHHO noA'iepKHyxb, hxo Aan npeoAoaeaaH caau seM- 
H.^Q, npaxHAceaHH paKexa Aoaacaa npHodpecra. CKoppcxb 

m. 
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He MeHee 11200 m b ceKyH^y. OpH stom 96% o 6 mero 
Beca paKeTH cocTaB^iaer ropioHee. TaKHw o 6 pa 30 M 
Ha;iHuo npoTHBopenne MeacAy xexHHHecKHMH jpe- 

dOBaHHHMH H KOHCTpyKTHBHbIMH B03MOa<HOCTflMH, KO- 

Topoe MOJKeT 6uTb pa3peuieHo npHMeneHHeM HAepHoro 
Ton;iHBa 6e3 KHC/iopoAHbix npHcnoco6;ieHHft. 

/Ipyrofl BaaiHoft saAaneft, CToameft nepeA SHepre- 
THKoft, HByiaercH no^iyneHHe TaKHX MarepHaAOB, koto- 
pbie MOFAH 6 u BbiAep^axb BbicoKHe TeMneparypH, 
pasBHBaeMbie b AAepHux peaxTopax. B btom CAynae 

MU MOaceM yBeAHHHTb XenAOByiO MOIUHOCTb HAepHux' 
peaKTopoB, noAyqHTb ot hhx MaKCHMaAbHo BosMoac- 
Hyio TenAOsyio anepraio, Koxopyio mu orpaHHMHBaeM 
B peaKxopax raiuenHeM uennux npoueccoB npH homoiah 
cneuHaAbHux cxepacHefl h3 kbamha. K takhm hobum 
MaxepHaABM aoahchu 6bixb npcA'bHBAeHu Tpe6oBaHHa 
yCXOftHHBOCXH npOXHB K0pp03HH OX paAHOaKTHBHOFO 
HSAynCHHA. 

TaKHM MaxepHaAOM, b qacxHOCXH, hbah£jch HSBecx- 
Hbift cefinac MexaAAHqecKHft hhpkohhA, o Heo6xoAH- 
MOCXH HOAyHeHHH KoxopoFO B HyacHux MacmxaSax 
yqeHue roBopHAH na >KeHeBCKoft KOHcjDepenuHH no Mnp- 
HOMy HCnOAbSOBaHHK) aXOMHOfl SHeprHH. 

B HacxoHmee BpeMA nepeA xexHOAorHeft MexaAAOB 
cxoHT cepbesHue saAS'in— Aaxb A-aa HAepnoft SHepre- 
XHKH MaxepHBAbi c noBuuieHHbiMH KaqecxBaMH, xax Kax 
noA ACftcxBHeM paAnoaKXHBHoro nsAyneHna mbhaioxch 
xaxHC CBOftcxBa MaxepHaAOB, xax yACAbHuft bcc, 

SAeKXpO- H xenAOnpOBOAHOCXb, OnXHAeCKHC CBOftCXSa 
H X. A. noAyaeHne KanecxBeHHbix KOHCxpyxxHBHUx 
MaxepnaAOB a-bh axoMHux ABHraxeAefi, no-BHAHMOMy, 
o6AerAaexcH xcm, nxo b 6yAymeM BOSMoacno Mac- 
coBoe npeapamenHe oahhx SAeMCHTOB b Apyrne nyxeM 
AAepHux peaxuHft. 

/Iah noAHOueHHoro npHMeneHHH HAepnoft SHeprHH 
Heo6xoAHMO pasBHxne cooxBexcxByiomefl hoboA xex- 
HHKH. JIoAyqaeMaH hbmh b naoxoamee BpcMa ox aAep- 
Hux peaxxopoB xenAOBa'a anepma ncnoAbsyexca hc 
noAHOCxbK). Ko34)4>nAHeHX noAe3Horo AeflcxBna sxnx 
peaxTopoB AocxHraex AHuib 20—30%. 3xo cBasano co 
CBoeo6pa3HeM coBpeMeHHux xexHnaecKHx cpeACXB, k 
KO xopuM MU npHcnoca6AHBaeM ceflaac aAepHyio sneprHio. 
ripeBpameHHe aAepnofi sHeprHH b gAeKxpHaecKyio b na- 
zes 
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(iT05l^66 BpGM^ IIpOHCXO^HT ^GpeS np0Me)KyT04Hbie STa- 
nbi. B Ten;ioo6MeHHHKax npoHcxoAHT .odpaaoBaHHe napa, 
KOTopbift BbisbiBaer MexaHHqecKoe /iBHxceHHe xypSo- 
r0HepaTopa. Mex^HHMCCKaH sHcprj^H Typ6oreH6paTopa 
B CBOK) oqepe;i.b npeBpaii;aeTCH 9./ieKTporeHepaTopaMH 

B S^CKTpoSHCprHK). ECTGCTBGHHO, HTO 9TO BQG IIpHBO- 
K nOTCpHM SHCpTHH, K IIOHHiKeHHIO K03(|)(l)imH6HTa 

nojiesHoro AeftcxBHH BAepHbix peaKxopoe. B cbhsh c 
3XHM nepeA yneKbiMH cxohx saAa^a noBbimeHHH Kosd)- 
(pHAHenxa nojiesHoro AeficxBHH axoMHbix 3HeprexH- 
uecKHx ycxanoBOK nyxe'M pasBHXHH HOBoft axoMHoft 
XeXHHKH. 


HeCMOXpfl Ha BbIIII0yKa3aHHbI6 HGAOCXaXKH COBpCMCH- 
Hbie HA0pHbie pcaKxopbi yxce ceft^ac c ycncxoM npH- 
MeHHioxcH B CCCP a*^h nojiy^eHHH 3AeKxpo3HeprHH. 
lopHHaH BOAa ox HAepHoro peaKxopa xaxjKe MOx<ex 
obixb Hcno;ib30BaHa a^h xen;iO(J)HKauHH ropoAOB h ceA 
AAH ycxpoficxBa opaHJKepeft, xenAHp h x. a., a ropHHHe 
rasbi— aah oxonACHHH HseaxHAHAHH noMemeHHft. HecoM- 
HeHHo, Hxo peiueHHC npo6AeM ocyuxecxBAeHHH hoboS 
axoMHoft xexHHKH, Koxopan 6yAex po>KAaxbca phaom c 
ycoBepmeHcxBOBaHHeM cxapbix xexHHnecKHx cpeACXB 
^pHMGHHxeAbHo K axoMHofl BHCprun) noBCAyx Hac B 
oyAyiUGM K HeBHAaHHOMy pacABexy h pocxy npoH3BO- 
AHXeAbHblX CHA. ^ J 

B HacxofliAee BpcMH Hayxa HaMe^aex nyxb k Heno- 
cpeACXBeHHOMy npeBpameHHio axoMHoft saeprHH b bjibk- 
xpH^ecKyio. 3xox nyxb saKAionaexcfl b xom, Hxo6bi 
HcnoAb30Baxb paAHoaKXHBHbifl pacnaA HCKyccxBeHHo- 
paAHOaKXHBHblX 3AeMeHXOB. MoiUHblfl nOXOK S-AV^efl 
t3AeKxp0H0B) Aaex, nanpHMep, xaKoft HcxyccTBenHo- 
paAHOaKXHBHblfl SACMeHX, KaK cxpoHUHfi. Ecah nOXOK 
3XOX nponycTHXb nepea noAynpoBOAHHKH (KpeMHHft, 
repMaHHfi), XO Ka>KAblft BAeKXpOH, aoxhiahA ox CXPOH- 
UHH, MO}Kex Bbl6HTb M3 KpHCXaAAa yKaSaHHblX nOAV- 
200—300 XbIC. HOBbIX 3AeKXpOHOB 
(pHC. 4o,a). droT ycHJieHHtift iiotok s^eKipoHOB h ecxb 
B^eFfTpUMeCKHfi TOK. Ha 3T0H OCHOBe COSAaiOT CTPOH- 
UHeBue aroMHue 6aTapeflKH, Koxopwe Moryx paSoxaxb 
063 nepeaapa^KH 6ojiee 20 ;iex. OpaBAa, sxh hcxohhhkh 
noKa Mxo MajioMoiuHbi, ohh Aaiox nanpaHcenHe AHuib 
0,2 e H OHeHb cAa6bifl xok. 

yBeAHHHBaa KO^lHWeCXBO H30XOnOB H COCAHHHH 
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HecKo^bKo aTOMHbix 3;ieMeHTOB napa.ajie^bHO b 6aTa- 
peio, MOMCHO noJiysHTb ot nee SHa^HTe^bHo oo^biue 
TOKa. TaKHe BucoKOBOJibTHue eaxapen Moryx ouxb 

npHMCHeHbl AJm nHXaHHH MaJIOMOmHbIX BHCOKOBO^bX- 

Hbix ueneft b paa^HHHofi paAHOxexHH^ecKoA annapaxype, 
FAC AJIH SToft ue;iH oeu'iHO npHMeHsiroxcH aobo^ibho 
CinoxcHbie h rpoMosAKHe ycxanoBKH. npeAcxas^ieHHe 
o6 axoMHoft 6axapeflKe momcIio no.xy'iHXb • h 3 pncynKa 
43,^, FAC cxpHuaxCiabHiJM a^icKxpoAOM HB^flexcH Mexa;i- 
jiHMecKHfi Kopnyc 1 , BHyxpM KoxopoFO noMemcH nojio- 
XCHXe^bHUfl S^GKXpOA 2 , H 30 ^Hp 0 BaHHblft KBapUCM HflH 
HHXapCM 8 (S^eKXpOA nOKpMX xohkhm Ci/ioeM paAHO- 
aKXHBHOFo BemecxBa 4 ). 

HcnycKan p-MacxHuu, s/iexxpoA Tepsex oxpHuaxe;ib- 
Hbift aapHAj ^ c./ieAOBaxeJibHo, 3apflHcaexcfl no./ioxcH- 
xe^bHo; BHCiiiHHft Si^eKxpoA (Kopnyc) npH sxom 3apa- 
HcaexcH oxpHuaxe;ibHO. 

roBopa o 6yAymeM aAepnofl sHeprHH, xpyAHo npeA- 
CKa3axb Bce bosmomchocxh ee npaKTH'iecKHX npaMene- 
HHfi. MOJKHO ^IHUIb CMeAO CKa3axb, axo MHOFO ^ACC 
H HeOMCHA3HHOCXeA npHHeCCX HaM aXOMHUfl BBK. JlIOAH, 
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^HBinHe Ha aape OTKptitHH s.^ieKTpH’^ecTBa, HHKaK He 
Mor;iH npeAcraBHTb ce6e rex nyACC, Koropue cotbo- 
pnao pasBHTHe saeKTporexHHKH. Mu xce ABaaeMCH 
ceflqac csHAeteasiMH cymecxBOBaHHH fiecnpoBoaoMHoft 
paAH0CBH3H, roBopamero khho, TeaeBHSHOHHofl nepe- 
ASHH. HeaoBCK, CHAH .AOMa, MOHcex B xe^esHsope no- 
CMOxpexb KHHO H xcaxpu cxojiHH, FAS coopyxceHu 
xeAeBHSHOHHue nepcAaioiuHe ueHxpu (cKopo ohh no- 
^ynax noBccMecxHoe pacnpocxpaHeHne). PasBHXHe a^e- 
KxpoxexHHKH npHBeAo Hac xaKxce k ueaoMy phav 
xexHHaecKHx nepeBopoxoB b npoHSBOACXBe, xpaHcnopxe 
H T. A- PasBHXHe Mce axoMHoft xexHHKH deaycaoBHo 
npHHecex aeacBeKy eme PoAbuiHft pacuaex KyAbxvDu 

OpH axoM CAeAyex HMexb b BHAy, hxo HAepHaa 
aHcprexHKa HBjiaexca MoaoAOft nayKotl, a a-^h xcxhh- 
•lecKoro nepeBopoxa b asac iipHMeHeHHH aio6ux hobux 
oxKpuxHfl xpe6yexcH A^HxeabHoe BpeMH. OpaKXHqe- 
CKoe HcnoAbsoBaHHe axoMHofl aneprHH, KaK axo oxine- 
THA aKaA. A. H, HecMeHHOB, HBAHexcH acaom ueAofl 
anoxH, a cxapue cnocodu npoHSBOACXBa aHepxHH 6yAyx 
cocymecTBOBaxb c axoMHoft aneprexHKofl xax ace, nax 
napoBoa phaom c aACKxpoBoaoM. » 

o poAH HAepnofl aneprHH b dAHKafluiHe 
U ACx, yqeHue noAHcpKHyAH na ^KeneBCKoft KOHcbepeH- 
UHH, qro npHMCHeHHe HAepnoft aneprHH noanoAHx cAaSo- 
paaBHxuM cxpanaM doAee pannoMepHo paaMemaxb cbok) 
npoMuniAeHHocxb h BnecxH doAbuioe paanoodpaane b 
npoHaBOACXBo; ohh 6yAyx hmcxh BoaMOMtnocxb noAy- 
qaxb 6oAee AemcByio aaeKxpoaneprHio h coKpaxHXb 
pacxoAu Ha bbo3 xonAHBa h KannxaAbnoro o6opyAo- 
BaHHH, neooxoAHMoro aah coaAanHH aneprexHnecKHx 
ycxanoBOK odunnoro xnna. 

PoBopa o nepcneKXHBax HAepnofl aneprexHKH b 6yAy- 
mcM, qacxo paccKaauBaiox eme o xbkhx* noAy4)aHxacxH- 
HecKHx HAanax, nan opomenne, nanpHMep, xanHx 
nycxuHb, Kaif Caxapa, h Ap. Cymecxnyiox habh coopy- 
Hcenna b rH6paAxapcKOM npoAHBe rnranxcKofl thapo- 
aAeKxpocxanuHH, cosAanna CBepxcKopocxnofl aAeKxpH- 
' Aoporn JloHAOH — napHxc — BepAHH — Bapiua- 

Ba MocKBa— neKHH, coBAanna cxpoHxcAbcxBa haoxhhu 
B oepnnroBOM npOAHBe, CBnaannoro c komhackcom 
coopyxceHHfl, Koxopue aanpaBax xenAue xeqeHHa 
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THXoro oKeaHa b CeBepHuft JleAOBHTbifl OKean 
yTenjieHHfi xeppHTOpHH Sano^inpbH. 

JICHO, HTO ocymecTBjieHHe tbkhx n^ianoB 6bi;ip 6bi 

paBHOCH^IbHO OTKpbITHK) HOBUX KOHTHHeHTOB H HOBe^lO 
6u HapoAbi seMHoro uiapa k neBHAaHHOMy 6oraTCTBy, 

K coaca;ieHHio, b ycjioBHHx KanKTa^iHCTH^ecKoro OKpy- 
^eHHH 3TH n;iaHbi wepeajibHbi, h6o a^h hx pemeimn xpe- 
dyexcH ne tojibko nay^HO-xexHHHecKoe coxpyAHHMecxBO 
yncHbix Bcero MHpa, ho h no./iHXHKo-3KOHOMHHecKoe 
eAHHCXBo Bcex cxpaH. 

B HacxoHinee BpeMH paasHXHe axoMHoft 3HeprHH 
MHpHbIX ue^ieft TOp>KJ3HXCH 6111,6 X6M, HXO OCHOB- 
Hbi6 cpeACXBa napoAOB h ch^ih yneHbix KanHxa^HCXH- 
HecKHX cxpaH npHBJieneHbi k cosashhio axoMHoro h 
BOAopoAHoro opy>KHH. 3x0 H6H36e>KHO npHBQAHx H Hac 
K npHo6p6xeHHK) xaKoro >Ke opy^cHH CB06ft 6e30- 

nacHOCXH, xaK kbk ox 3xoro bha^ opyxcHH KanHxa- 
^HCXHH6CKH6 CXpaHbl AO CHX HOp BOnpCKH Xpe6oBaHHHM 
HapoAOB MHpa ein,e hc oxKaaajiHCb. Fapanxiioft kc 
coxpyAHH^6CXBa yneHbix bc6x cxpan, kbk noKasa^io n^e- 
HapHoe 3aceAaHH6 MexcAyHapoAHoft }KeHeBCKoft K0H4)e- 
P6HUHH yneHblX, MO)Kex H AO^:aCHO 6bIXb 663yC.a0BH06 
3anp6meHHe HA6pHOrO H X6pM0HA6pH0r0 Opy>KH51 Mac- 
coBoro Hcxpe6AeHHH. 

Mxo }Ke Kacaexcfl Bonpoca oxhochtojibho aanacoB 
XHMHM6CKoro xoHAHBa, xo noACHOXb! r60Jior OB noKaau- 
Baiox, Hxo ero npH coBpeMeHHbix xCMoax pacxoAOBa- 
HHH AO^IXCHO XBaXHXb AHlUb HB 200—400 JieX, B CB^pH 
c 3XHM HeKoxopbi6 poaKUHOHHbie 6ypHcya3Hbi6 yneHbie, 
aaKpbiBiiiHe rjiaaa hb aaKOHOMepHocxb paaBHXHH nayKH, 
yxB6pxcAa;iH, hto qe;iOB6HecxBO neponaceAeno h hxo b 
2100 r. CMy hohcm 6yAex xonHXb nenb. HexpyAHO yra- 
Aaxb MHCAb 3XHX peaKUHOHHbix 6yp)Kya3Hbix npona- 
raHAHCXOB: OHH* nponOB6AOBaAH H6H366)KHOCXb bohh 

KaK Mepbi npeAOCTopoxcHOCxH ox nep6Hac6A6HHfl. 

B HauiHx ycAOBHHx pacuBex HAepHoi^ sHeprexHKH 
npHB6AGX K XOMy, HXO H6(|)Xb, yrOAb, CAa^HUbl OyAyT 
HCno;ib30BaHbi KaK cbipbe Ma XHMHaecKOH npoMHin- 
;ieHHOCTH, nojiyneHHH ueHHbix MaxepHajiOB. 

npaKTHaecKH aanacu axoMHoro xon^iHBa ne orpanH- 
'i6Hbi, xaK KaK B 6yAym6M HC^OBfiaecxBO HaflASx m6toa 
ocBo6oH{iieHHH HAepHofl aneprHH h 3 axoMOB mhoxhx 
ajicMeHxoB. B Hacxoflmee xce speMH qejioBeuecxBO pacno- 
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^araet noKa qto TaKHMH Bii;iaMH HaepHoro rooioMero 

P’-yP^" 233. n^yiOHHd / hsotoSE boa”: 

p Aa (AefixepHfl h tphthA). KpoMC Toro co BoeMf^HPu 
HayKa CAe^aer repMOHAepHyro peaKUHw ynpaB/aeMofl 
SanacBi ypana b HCApax S^ah ao pacw^raT vMeX 
cocraBAflioT npHMepno tuchvh MHAAHapAOB tohh a 
sanaCbi rop^B npeshimaioT aanacu ypawa 6oAee m-u r 

Tpi^ paaa. SHeprHa. aanaceHHaa b ypa'e h todh„ « 

10 20 pas npcBbimaeT BHeprHw, sanaceHHyio b KaineH 
hom ypAe H He4)TH BMecTe'^BSHlhix. Sto oSecneHHBaeT 

ywecTb,,mo HayKa hc ctoht ha Mecre a GeqvrjinDur. 
Ao6beTCH ocBo6o)KAeHHfl aroMHoft SHeppHH erne h3 

ApyPHX XHMHHeCKHX aACMCHTOB, TO MCAOBCHeCTBO Ha- 

BcerAa 6yAeT odecneqeHo aAepHofl SHeppHefl KOTooaa 

rae®r"„%T';SS’„7a3rL"“^^^^ 

- TeM CKopee eyjyT paapem^Hb., ,eM 3HeDm,„ea^?v »v,: 
corp„„„,aTB y,eHb.e‘’Bcero'«„pa "s'KeHS/lfC 

1 QSR opraHHaoBaHHuft b CCCP b Maore 

ur.fnJ- BOCTOHHbift HHCTHTyT hLdhHX 

HccAeAOBaHHfl KAAAer aAopoayio ocHOBy aab xa^orn 

thShTh^^r?.; pemeHHe xeope- 

HHecKHx H npaKTHHecKHx aaAaq HAepHofl <i)H3HKH 



® A. A. AOAyJuaw 
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rtOTOK paa^H^HUX: aTOMHUX HAep, 

;iyqH- npOHCXOAHT OT Jtc) BCC icM. 

KOCUHieCKHe J.yHB 
“f So Heo6«-H«. a ope«TaB.»K>. 

3E“*k =' 

Esrn“”y,U'‘oTBe?M xoT““6«'“a SyimBl 

°™,°'noae«y ‘’KocMBecKHe ay,B aBa,K>TC» noTOKOM 

H*ep aTOMOB'! a ne botokom cbmhx axoBOB BMecxe 

"2^ K°rCMBH°eSSray,“H B OCBOBBOM COCTOBT 

“%”.Sc"HBS“y™oS^ 
peHxreHOBbix h ApyrHX ;iy'ieH? 
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4. Hto HB^flercH hctomhhkom KocMHqecKHx flynefi, 
KaKOBa npHHHHa Toro, qjo ohh c Ko.aocca;ibHOft cko- 
pocTbK), a cacAOBaxeabHO, h sHeprHeft asHHcyTCH 
Ha Hamy naaHery? 

5. KaKOBO HayHHoe h rexHanecKoe anatieHHe kocmh- 
qecKHX ayqefl? 

Mu 3 HaeM, HTO B cocxaBe Bce^iCHHoft HMeioxca SBes- 
fl,u, B HCApax Koxopux uapHx CBepxBucoKaa xeMije- 
paxypa (nopHAKa 20 m^h. rpaAycoB). Bee Bemeexsa b 
xaKHX ycaoBHHx Moryx naxoAHXbCH xoabKO B rasoodpas- 
HOM H BecbMa HaKa;ieHHOM cocxohhhh. Axomu ra30o6- 
pasHoft Maccu npH xaKHx yc;ioBHHx xepflRsx cboh aacKx- 
poHu, Hx HApa, KaK roBopax, orojiaioxca. HaseexHO, 
Hxo npH noBumeHHH xeMnepaxypu CKopocxb ABHHceHHa 
axoMOB yBeaHHHBaexca, cxoaKHoeeHaa yaamaroxca. 
HpH xeMnepaxypax b MHaaHOHU rpaAycoB axoMu npa- 
ofipexaiox raranxcKae cKopocxH, a c^ieAosaxeabHO, 
KO^occaabHue KHHexHaecKHe aneprHH. CxaaKHBaacb, 
OHH KaK 6u CAapaKJx Apyr c Apyra aaeKxpoHHue o6o- 
aOHKH, 

ripH CBOeM ABHJXeHHH C doabUIHMH CKOpOCXHMHaXOM- 

Hue HApa, HAymae KaK ox sBesA, tbk h ox MeacasesA- 
Hux CKonaeHHft, cxaAKHBaioxca c aaexHuaMH MeacsBeaA- 
HOft MaxepHH. 9x0 xaKace hphboahx k odpaaoBaHHio 
hohob h Aaace ,roaux“ HACp. Ibkhm odpaaoM, bo Bce- 
jieHHofl HMeioxcH ycaoBHa A-aa oOpaaoBaHHa MaexHu;, 
cocxaB^iHiomHX KOCMHaecKHe ;iyHH. 

KocMHaecKHe ;iyaH 6o;ibme Bcero coexoax h3 npo- 
xoHOB. Onuxu, npoBeACHHue b BepxHHx CAoax axMO- 
c4)epu npH noMOiuH 4)oxonAacxHHOK, noKasuBaiox, axo 
a-qaexHUU Bcxpeaaioxca b kocmhhcckhx ^lyaax npH- 
MepHO B aexupe-naxb paa peace aeu npoxoHu; aApa 
axoMOB 6oaee xaaceaux aaeueaxoB yr.aepoAa, aaoxa 
H KHC^opoAa Bcxpeaaioxca b coexase KocMHaecKHx 
ayaefl npHuepHO b 100 paa peace, a aApa ace 6o;iee 
xaace^ux saemeaxoB eme peace. SaMeaaxeAbHUM OKa- 
3a.aocb xo, wxo yKaaaHHuft KoaHaecxBeHHufl coexaB 
pa3.aHHHux axoMHUx HAep b KOCHHaecKHx Jiyaax coox- 
BexcxByex acxpoHOMHaecKHM AaHHUM cpeAneft paenpo- 
cxpaHeHHOCXH xHMHaecKHX 9.aeMeHxoB bo BceaeHHofi. 
HanpHMep, aApa axoMOB SAeMenxoB ahxhb, CepHaaaa 
H 6opa He HaftAenu b cocxaBe KOCMHaecKHX ayaefl. 
9X0 COOXBeXCXByeX AaHHUM aCTp04>H3HK0B o IiaAOlt 

8 * UB 
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pacnpocTpaHeHHocTH sthx s^iCMeHTOB BO Bce;ieHHOft. 
naodopoT, HApa BOAopoAa h rejiaa (npoTOHM h a-na- 
CTHUhi) BCTpenaioTCH b kocmhhcckhx Jiynax, kbk dbiAO 
CKaaaHO, name Bcero, hto cooTBexcTByeT 6oAbuieft pac- 
iipOCTpaHeHHOCTH BOAOpOAa H reAHH BO BCCAeHHOft; H3- 
BecTHO, HTo lasoodpaanaH Macca sbcsa h CojiHua 
COCTOHT B OCHOBHOM H3 BOAOpOAB H re^IHH. Ec^IH KOC- 

MHMecKHe ^yuH, nona^aiomHe Ha aamy aTMoc4)epy h 3 
MHpoBoro npocrpaHCTBa, HaaBaxb (Kas sxo npHnaxo) 
nepBHHHUMH KOCMHHeCKHMH 4yHaMH, XO BCe CKaaaHHOe 
OXHOCHXCH K HepBHHHblM KOCMHHeCKHM ;iyqaM. 

KocMHqecKMe JiyqH aB;iaioxcfl hoxokom qaCTHii 
oaeHb BwcoKHX SHeprHft. CpeAHaa anepTHH KOCMHae- 
CKHx 4acxfm cocxaB^iaex Be^iHHHHy nopHAKa Aecaxb 
XblCHH MH;i;1HOHOB 9^eKXppH-B0;ibX (10'® 9tf). B KOCMH- 
necKHx ./lyqax BCxpenaioxcH h xanne naoxHuu, Koxopue 
^o6;iaAaiOT CBepXBUCOKHMH SHepXHHMH, B AeCHXKH H 
coxHH mh;i;ihohob pa3 66JibuiHMH, acM yKaaaHHaa 
cpeAHHH sHepxHa, X. e. SHeprHefl nopHAKa 10'® aa. JlyqH, 
o6,aaAaK)mHe xaKoft Ko^iocca^bHofl aHeprHelS, ao;i)khh 

HMCXb OHCHb KOpOXKyK) A^HHy BO^IH HO CpaBHCHHlO C 
A-'IHHOft CBexOBUX BO^H. 

B03HHKaeT Bonpoc, MO»HO AH XOBOpHXb O AAHHaX 
BOAH KOCMHMeCKHX Ayqefi, KOXOpUe HBASroXCH HOXOKOM 
HacxHH? CcBpeMCHHaH (J)H3HKa Ha ocHOBe HCAoro pHAa 
4)aKXOB noKasuBaex, hxo boahu bo mhoxhx CAyqaax 
MO>KHO paCCMaxpHBaXb KaK HaCXHUU H, HaoSopox, Ma- 
CXHUbl KaK BOAHU. CBeXOBbie BOAHU B pHAe CAyqaBB, 
HanpHMCp B HBACHHH (J)OX09(j)(J)eKXa, npHXOAHXCH pac- 
CMaxpHBaxb KaK hoxok qacxHU 4)oxohob'. '^acxH^u b hx 
ABHWeHHH B CBOK) OHepCAb HpOHBAHIOX HpH H3BeCXHUX 
yCAOBHHK BOAHOBUe CBOflCXBa. MeM dOAbUie SHeprHH 
MacxHuu, xeM Kopone AAHHa cooxaexcxByiomefi boahw. 
riosxoMy KocMHHecKHe AyqH Moryx Sbixb paccMOXpeHu 
KaK BOAHW C OneHb KOpOJKOfl AAHHOfl, h6o HX 9Hep- 
THH OHCHb BBAHKa. OhHXW nOKa3bIBaK)X, HXO KOC- 
MHqecKHC AyqH npoxoABx Aa>Ke ckbosb xoaiuhhw 
CBHHua B 1 ^ H doAce; ohh He xoabko npoHHawBarox 

dOAbUIHC XOAUtH aXMOC^epW, HO H odHapyHCHBaWXCH 

noA acMAefl (a maxxax) na paccxoHHHH 6oAee 1 km . 


• <l>OTOH— 8 TO qacTHua. ne HMCiomaa aapaaa h Maccu noKOa; (j) 0 - 
TOH cymecTByei ToabKO b ABHKeHHH. 
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C Apyroft ctopoHu, yctaMOB;ieHO, mto nepBHMHtie 
KocMHHecKHe ./lyHH, KOTopue HAyT Ha Hauiy aiMoc- 
4)epy H3 MHpoBux raypHH, aHiub a peAKHX caynaHX 
aoxoAHT AO noaepxHocTH caMoft seMjiH. 

B TaKOM cayHae BosHHKaei Bonpoc: xaK }Ke mu mo- 

»eM rOBOpHTb, HTO KOCMHHeCKHe ayHH npOXOAHT MCpea 
6oabmHe ToamH BemecxBa, naxoAfliAHecH na noBepxHO^ 

CTH aeMaH, h npoHHKaioT na doabiuae paccroHHHH b 
raydHHy acMan? OKaaaaocb, hto nepBHHHue KocMHHe^ 

CKHe ayHH, aoxoah ao aeMHoft axMoccpepu, pacxoAyiox 

CBOK) SHepXHK) HB COSASHHe XBK HaSUBaeMUX BXOpHH- 

Hux KocMHHecKHx aynefl. Te KocMHuecKne aynn, koxo- 
pue MU Ha 6 ai 0 AaeM na ypoBHe Mopa h hoa acMaeft, 

HBaaioxcfl BxopHHHUMH KOCMHHecKHMH aynaMH. Mxo 
3X0 aHaHHx? 3x0 aHaaHx, hxo cxoaKHOBCHHe nepBHHHUx 
KocMHHecKHx ayHcft c axoMHUMH HApaMH aeMHoro ax- 
MOc4)epHoro Boaayxa BuauBaex BspuB sxhx hacp HaH, 

KaK roBopax, pacmenacHHe axHx HAep Ha cocxaBaaioutHe 
Hx aacxHuu-npoxoHu h nefixpoHu*. 

rioAoSHoe pacmenacHHe aaep bxomob - Boaayxa na 
cocxaBaaiomHe hx HacxHuu-npoxoHu h HeflxpoHu, rrpH 
KoxopoM aacxo h 3 HAep Buaexaiox ». CBoeofipaanue 
ocKoaKH B BHAe a-nacxHu, npoHcxoAHX npH sneprHHx 
HaaexaioutHx aacxHn nopaAKa 100 Man. saeaxpoH-Boanx 
(10® ae): Ecan ace anepraa nepBHHHux kocmhhcckhx 
aacxHH AocxHxaex BeaHHHHU nopaAKa 1000 Man. aae- 
KxpoH-Boabx (10® ae) lA Buuie, xo hx cxoaKHOBenne c 
HApaMH axoMOB Boaayxa hphboahx k xaxoMy sapuBy 
3XHX HAep, npH KoxopoM odpaayroxca aHBHH, cocxoa- 
ui,ne He xoabKO na npoxonds, nefixpoHOB h a-aacxHu, 

HO h h3 hobux HacxHu, HoayHHBuiHx HaaBaHHe „nH“- 
MeaoHOB (it-MeaoHbi). /loKaaaHO, hxo cymecxByiox aa- 
pHKeHHue H HeflxpaabHue „nH“-MeaoHu. Macca aapa- 
HceHHux w-MeaoHOB cocxaBaaex 276 aaeKxpoHHux 
Macc (coxpameHHo nig), a Macca neflxpaabHux it-McaoHOB 
paBHa 264 nig. 

KaK aaRHHcenijue, xax h neftxpaabHue ir-MeaoHu 
OKaaaaHCb HpeaBuaafiHo HCAoaroBeHHUMH. B cxoMHa- 
aHOHHue AoaH ceayHAu aapaatenHue ic-MeaoHu npea- 
paiuaioxcH B aapHHceHHue hbcxhuu, naauBaeMue ,mio“ 


‘ noao6Hue ace BspwBM 6yayT npoHcxoflirrb h b apyrax 6oxee 
njio^Hbix BemecTsax npa npoxo»aeHHH qepea hhx KOCMH<iecKHX xyqeft. 
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|i-Me30HaMH, H HeflTpa^ibHue qacTHuu^ HaauBaeMue 
HeflrpHHo*, cor;iacHO c^iCAyiomefl cxeMe: 

it+ -► (1,+ 4- V I 

tag V— HeflTpHHO. 

B CBOK) ouepeAb p-MeaoHU xowe b MH;i;iHOHHHe 
AoaH ccKyHAM pacn&AaioTCfl b aaBHCHMOCTH ox saaKa 
sapHAa no c;ieAyK)mHM cxCMam: 

(*+->■ e+ + 2v 
g“-j-2v, 

tag e — saeKxpoH, a e+ — noanxpoH. 

Macca ji-MeaoHa pa ana 212 nig. 

HeflxpaAbHbie MeaoHbi oKaaaancb eme 6oflee hcaojifo- 
BeaHbiMH qacxHuaMH. Sa apcMH nopsAKa 10“‘* cck. ohh 
npeBpamaioTCJi b f-^oxoHbi — >iacxHUbt saeKxpoMarHHx- 
. Horo HaayHeHHH oMenb bucokoA aacxoxbi. 

XapaKxepHO, qxo b npouecce BsanMOAGficxBHH koc- 
MHMCCKHX Jiyneft c HApaMH axoMOB B03Ayxa HJiH Apyroro 
BemecxBa nponcxoAHx poacAGHne hobux aacMenxapHbix 
nacxHA — 3apH)KeHHbix h HeflxpajibHux ic-Me30H0B 
(cm. pnc. 44). SapnaceHHue ic-Me30Hbi cosAaiox p.-Me30Hbi, a 
neflxpaabHHe it-McaoHu — 9.aeKxpoHu h 4>otohu bhco- 
KHx SHeprnfl. [i-MeaoHU, Kax noKaaa/tH onuxu, odjiaAa- 
lox 6oabiiioft npoHHKaiomefl cnoco6Hocxbio n cocxaBaaiox 
B OCHOBHOM xaK Ha3biBaeMyK) „npoHHKaK)myio KOMnoneH- 
xy“ (aacxb) KOCMHHecKHx Hmchho MesoHu h 

OKa3a.n[HCb xcmh qacxnuaMH, Koxopue npoxoAHx 6oab- 
mne xo.amH aemecxBa, npOHHKaiox b r.ay6b aeMJiH. 

9x0 o6'bHCHHexca xeM, axo p-MeaoHu b oxanane ox 

TC-Me30HOB, npOXOHOB H HeflxpOHOB HB HB/IHfOXCfl HAGpHO 
aKXHBHbiMH, He xpaxHX CBOK) sHepFHK) Ha pacui,en.aeHHe 
HAep axoMOB cpeAbi, a pacxoAyrox ee xoabKo Ha hohh- 
aaAHK) 9XHX aXOMOB. 

9jieKXpOHHO-4)OXOHHaH KOMnOHeHXa KOCMHaeCKHX 
Ayaeft, coBAannaa ic*-Me30HaMH b BosAyxe hah b Apy- 


i HefiTpHHO — 9TO JierKaa qacTHua, He HMeiomaa sjieKTpHqecKoro 
aapHjia h qppy^HO nofl^aiomaflCH Ha6aioAeHHK) (Macca 3Ha- 

qHTeJibHo MeHbuie Maccw dJieKTpoHa). 

* B npOHHKaiomyio KOMnoHeHxy bxoaht eme npOTOHbi h Hefixpo- 
Hbi, Menee npoHHKaiomHe, q«M jjt-MeaoHu, ho 6o;iee npoHHKaiomHe, 
HeM 9;ieKTpOHU h ^oxohu. 
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fdM BemeCTBe noAB^praeiCn KacKaAHOMy pa3MHO>Ke- 
HHK), 

9 jieKTpOHHO-(|)OTOHHaH KOMHOHeHTa KOCMHHeCKHX 
jiyqefi HasbiBaeTCH „MHrKOft KOMnoneHToft** KocMH^e- 
CKHX jiyneft, TaK Kax b Beii;ecTBax aia KOMnoHenTa 
norjioii;aeTC 5 i ropasAO 6 bicTpee, hgm npoHHKaiomafl 
KOMnoaeiiTa, 



Phc. 44. CxeMa o6pa30BaHHfl sjieKTpOHHO* 
5 IJl,epHOrO JIHBHfl npOTOHOM HJIH IieHTpOHOM 
BbICOKIlX SHeprHH*. 

P n N — npoTOH h hchtpoh bwcokhx SHeprHft; pun 
npoTOH H HCHTpOH Ma/iHX sHeprHfi; a — MacTHua oc- 
Ko;iKa flflpa. 


ripH AocxaToqHO BbicoKoft sHeprHH nepsH^iHoft 
nacTHUbi pasBHBaeTCfl npouecc noc^ieAOBaTejibHoro paa- 

MHOJKeHHH UaCTHU,, npHBOflniUHH K 06pa30BaHHK) TaK 
HasbiBaeMbix iuhpokhx aTM0c4)epHbix noKpu- 

BaioiuHx Ha noBepxHocTH seM^iH n;iomaAb b aecHXKH 
H COTHH reKXapOB. 

Onbixu noKasbiBaiox, hxo c pocxoM Bbicoxu, Ha^H- 
HaH ox ypOBHH MOpH, HHXeHCHBHOCXb KOCMHqeCKHX 
/IVHSS paCXST Bll^OXb AO BbICOXbl 20 KM (CM. pHC. 45). 
G yBeAHHeHHeM Bbicoxbi AO 25—30 km HafiAioAaeTCH He- 
KOTopoe naASHHe HHxeHCHBHOcxH KOCMHHecKHX .ay^eft, 
npa AaAbHeftuieM -yBeAHHeuKH Bbicoxbi HHxeHCHBHOCXb 

119 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


CtaHOBHTCH nOCTOHHHOfl. 3x0 odTiHCHHeTCH TCM, iITO 
B BepxHHx c;ioHx axMoc^epbi, r^,e n^ioxHocxb axMoc- 
(l)epbi Ma^ia, Mnc.ao cxo^KHOBeHHfl nepBHHHbix kocmh- 
'lecKHx ^lyneft Ma;io; jinuib na paccxojiHHH 25 km ox 
ypoBHH Mopa HawHHaexcH aanexHoe pasMHoxceHHe 
HacxHp nyxcM cosAaHHH Exopnaiibix HacxHu; b HAep- 
Hbix pacmenAeHHHx. 



Ha Bbicoxe MaiccHMa^bHoro pasMBOKCHHa aacxHp 
(20 KM HaA ypoBHOM Mopa) nepBHunoe HB^iyaguHe 
cocTaBJinex BCCbMa Ma./iyio AO ./110 o6iii.eft HHxeHCHB- 
HocxH. rio Mepe AaAbHeflmero npoxo)KAeHHH kocmh- 
aecKHx Aynefl ckbosb axMOC(|)epy noxAomeHHe aacxHp 
(nepBHHHbix H BxopnqHbix) HaaHnaex npeo6AaAaxb hba 
npoueccoM o6pa30BaHHH hobbix qacxpu; CAeAoaaxeAb- 
HO, no Mepe npOHHKHOBeHHH UIHpOKHX aXMOC(j)epHbIX 
AHBHeft B HH>KHHe CAOH aXMOC(J)epbI npOHCXOAHX 

yMCHbuienHe ero nonepenubix pasMepoB. 

norAomeHHe MacxHu, KocMnneciforo HSAyMCHHH 
CHAbHo saBHCHx OX axoMHOPo HOMcpa BeiiiecxBa, nepes 
KOXOpblH npOXOABX KOCMHHeCKHe (AyHH. B XflJKeAbIX 
BemecxBax c 6oAbiiiHM axoMHUM HOMepoM (nanpHMep, 
B CBHHipe) MHPKaH KOMnoHCHxa noPAomaexcH 6bicxpee, 
HCM B AePKHX BeLUeCXBaX C MeHbUlHM aXOMHbIM HOMe- 
poM (nanpHMep, b BosAyxe). /Ijia oxAaAeHHH MarKoft 
3AeKXpOHHO-4)OXOHHOfl KOMnOHeHXbl ox npOHHKaiO- 
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meft KOMnOHCHTtl MCaOHOB, npOTOHOB H HCATpOHOB 
jXOCTax^oHHo nocTaBHTb Ha nyxH nof OKa KOCMHqecKHX 
;iyqefl CBHHUoByio n^aCTHHy To;imHHoft b 10 cm . HoAod- 
HUM MexoAOM no;ib3yioxcfl BKCnepHMeHxaxopbi aah 
HC weAOBaHHH npnpoAH h cboActb hacphux qacxHu 
npoxoHOB, HeflxpoHOB, a ocodenno hobux HacxHU,— 
MeaoHOB. 

BBHAy paa^HqHH hhxchchbhocxh h cocxaBa kocmh- 
qecKHx ;iyqeft Ha paa^iHHHux Bucoxax Hcc^eAosaHHH 
Hx npoHSBOAST B caMux paa^iHHHbix yc;ioBHflx: Ha 
ypOBHe MopH, Ha ropHux h cpcAHHx Bbicoxax, b cxpa- 
xoc(})epe npH homoiuh caMo;iexoB h mapoB-soHAOB, 
CHadxceHHux aBxoMaxHqecKofl pexHCxpnpyiomefl anna- 
paxypofl. Hcc;ieAOBaHHe KocMHnecKHx ;iyqe 0 npo- 
H 3 BOAflT xaKxte noA BQAOft H noA 3 eM;iefl (b luaxxax, 
nemepax h x. a-), Ha pas^iHqnux ujHpoxax, xAe 
oxK;ioHHiomee AeflcxBHe seMHoro MaxHHXHoro hojih 
H a KOCMHqecKHe ;iyqH paaJinqHO (uiHpoxHHfl 3(|)- 
4)eKx). 

ileflcxBHe MarHHXHoro no;iH 3eM.xH na KocMHqecKHe 
;iyqH pacxex ox no;iK)COB k sKsaxopy, b CH;iy qero 
HHxencHBHocxb KocMHqecKHx Hyqeft na SKBaxape MCHbuie, 
qcM Ha no;iiocax; Ma;io aneprHqHbie qacxHuu, oxK^ioHHHCb 
B CXOpOHy HJIH B03BpamaflCb odpaXHO MaXHHXHUM no;ieM 
3eMAH, He AOXOAHX AO ypOBHH MOpHj KaK 3X0 BHAHO 
H3 pHcyHKa 46. FlaACHHe 


HHXeHCHBHOCXH KOCMKHC- 

CKHX .ayqeft na SKBaxope 
npeACxaB.aeHo b bhac rpa- 
(fiHKa Ha pHCyHKe 47. 

KpoMe «-H jA-MeaoHOB b 
KOCMH qecKHX .ayqax o6- 
HapyxccHu eiU,e 6o.aee 
xflxcejiue MeaoHu: 

1. 6± H 0®-Me3OHbl (3a- 
pHxceHHue H HeflxpaHb- 
Hbie x3xa-Me30Hu). 

2. k±-Me30Hbi (aapa- 
KeHHbie K-Me30Hbi). 

3. -ci-MeaoHU (aapa- 
HceHHbie xay-ine30Hbi). 

Kan noKaauBaioT onu- 

Tbl, MaCCbl 3THX qaCTHH 
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PhC. 47. KpHBafl XO.aa HHTeHCHBHOCTH KOCMHHe- 
CKHX Jiyqefl no uinpoTaM (ot nojiioca k nojiiocy)\ 

MHHHMyM HHTeHCHBHOCTH Ha6jIK)AaeTC5I HB 3KBa- 
Tope, 


6o;ibuie Maccu w-MesoHa (280 nte) h MeHbuie maccbi npp- 
TOHa (1840 nie). 

BpcMH 0-Me3OHa nopHAKa 10~“ 4-2 • 10“*° cfiK., 

k- H x-Me 30 HOB nopHAKa 10“* cck., noc;ie ^ero ohh 
pacnaAaioTCH na doAce AerKHC McaoHu no CAeAyioiuHM 
BepoHTHUM cxeMaM: 

x±->-ir±-}-Tt+-j-ic“. 

KpoMe onncannux naMH ja-, ■k-, 6 -, k- h x-mcsohob 
(c Maccoft npoMeHcyxoMHoft MeacAy Maccoft SAeKipona 
H Maccoft npoTona) odHapyaceHu eme doAce xnateAbie 
nacxHUH, Macca Koxopux aaKAronena MeacAy Maccoft 
npoxona h Maccoft AeftxpoHa* (3680 nie). 9xh hbcxhau 
duAH nasBanbi mnnepoHaMH. PHnnepoBH Bcxpe^aioxca 
KaK sapHaceHHbie, xaK h neftxpaAbHbie. HeftxpaabHuft 
mnnepoH hah A°-HacxHua (AHMdAa HyAb-nacxHua) 
HMeex Maccy 2180 me, a sapnaceHnue A±— 2330 me. 
BpeMH acH3HH 9THX MacxHu; nopflAKa 3-7-10~#> ceK., 
nocAC nero ohh pacnaAaroxcH na npoxoH hah neftxpoH 
H «-Me30H no CACAyiomHM cxcmbm: 

A°-»-p-l-it“; A+->-p-j-7t® ; A“-»-n-}-it“. 


1 AeftTpoH— 9X0 flflpo xaace^ioro 'BOAOpOAa AefirepHa, Koxopoe 
cocTOHT H3 npOTOHa H HeflxpoHa. 
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ycTaHOB;ieHO xaK iKe Ha^iH^HC eme 6o;iee THHce;iux 
(no cpaBHCHHio c A-nacTHuaMH) OTpHuaxe^ibifo aapa- 
xceHHbix nacTHu, no^iynHBiuHx HaseanHe KacxaAHbix 
mnnepoHOB h;ih Q-nacTHu (oMera-qaCTHn). Macca xac- 
KaAHoro THnnepoHa nopajxKa 2600 me. 2® h 2+-rHnne- 
poHOB noKa He o6Hapy*eHu. OxpHuaTe/ibH'Hft xacKaA- 
Huft THnnepoH pacnaaaexcH c .xenenHeM BpeMenn 
nopHAKa 10“^® ceK. na -Meson h HeflxpajibHyio A®- 
nacxHuy; noweaHHa, b cboio onepeAt paciiaAaexcH na 
npoxoH H TC--Me30H: 

Q~ -► A®-1- It— 

' 1 ^ 

s P+«- 

HAH B KOHCHHOM HXOret 

2" -► p -f- 

Bee HBBeexHue mbm ajieMeHxapHue qaexHUH c ochob- 
HbtMH Hx xapaKxepncxHKaMH Moryx 6bixb npe^cxaBaenbi 
b BHAe c;ieAyK)meft xaS^iHUM (exp. 161). 

Bonpoe o6 HexonHHKe KoeMHneeKHX .ayqeft HBAsexen 
OAHHM H3 e.ao5KHbix BonpoeoB eoBpeMeHHoft HayKH. 
BueKa3biBa.aaeb rnnoxesa, hxo KoeMnneeKne .ayqn — axo 
eBexoBue <J)oxohu BueoKHx aneprHft h, mxo sxh 4)oxo- 
HM, HKofiu, BOBHHKaiox B pcsyjibxaxe npeBpaiueHHH 
BemeexB b H3;iyneHHe nyxeM KaxHx-xo HensBeexHHx 
HaM npoueeeoB bo BeeAeHHofl. Jlpyrne eBH3UBa.;iH 
BOSHHKHOBeHHe KoeMHMeoKHx .^lyneft e Kaxaexpo(J)aMH 
BO Bee.aeHHoft, BUsuBaiomHMH paapymeHHe sbcsa. 

' CoBpeMeHHue rHnoxesbi oenoBUBaioxeH na ashhux 
aexpoHOMHHeeKoft HayKH. BsesAHafl MaxepHH, Kax mu 
roBopH^xH Bume, eocxoHx h 3 ra30o6pa3Hofl Maecu, b 
K oxopoft HApa axoMOB ororienu (.aHuieHu 3.aeKxpoHHofl 
o6o.aoHKH) noA b^ihahhcm BueoKoft xeMnepaxypu. Mexc* 
3Be3AHaa MaxepHH — axoxaKxce rasooSpasHue eKonACHHH 
sapajKeHHux naexHn. 3 xh aapnxteHHue naexHuu npHso- 
AHxeH B ABHxceHHe, nooxeneHHo yoKopHneb b kocmh- 
MeeKHX 3.aeKxpoMarHHXHUx no.aflx^, 

B OAHOft H3 HOBCftuiHx THnoxes yXBepMCAaCXCH, 
Hxo HexoHHHKOM HaexHU KoeMHHeeKHx Ayneft HBAHioxen 


^TaKHe nojiii cymecTsyioT iuk soxpyr asesA. xaK h b MexesBesA- 
HOM npoctpaHCTBe. 
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HOBUe H CBepXHOBUe BBeSAbl. CBCpXHOBblMH HaBUBaiOT- 
CH nepeMeHHue seeBAH, caeTHMocTb KOTopwx BnesanHO 
yBe^iHHHBaeTCs b cothh mh;i;ihohob paa, a aareM mca- 
jieHHo cnaAaex. Sia rnnoTcaa noKaabiBaer BoaMoxcHocib 
npHoSpereHHH naciHuaMH 6o;ibuiHx SHeprHft b yc;iOBHax 
oPpaaoBaHHH CBepxHOBux h hobbix aseaA. 

Oahhm Ha BawHeftiuHX nyxeft onuxHoro HayueHHH 
paccMaxpHBaeMoro Bonpoca flB;iflexcfl Ha6;iioAeHHe aa 
BpeMCHHUM HaMeHeHHeM HHXeHCHBHOCXH nOXOKa KOC- 
MHqecKHx ^lyHefl, nyxeM conocxaa/ieHHH axoro HaMene- 
HHH C flB;ieHHHMH, npOHCXOAHIUHMH BO BCe;ieHHOft. 

23 4^6Bpa;ia 1956 roAa Ha64ioAa^ocb BHcaanHoe 
yBe^nacHHe HHxeHCHBHOcxH kocmhhcckhx ./lyHefS ; oaho- 
BpeMCHHO 6bi;i oSnapyaceH BapuB na Co^iHue. Ha axoro 
(|)aKxa, no-BHAHMOMy, BMxexaex, axo Co;iHu,e HB^iHexcH 
OAHHM Ha BOaMOHCHWX HCXOHHHKOB KOCMHHeCKHX ^lyHCft. 
Ho Co^IHUe B OdUHHHX yCflOBHHX BHOCHX ;iHIUb OHeHb 
Ma;iyio ao^iio b oSiahA hoxok KocwHHecKHx Jiyaeft. B 

npOXHBHOM C^iyaae AHCM HHXenCHBHOCXb KOCMHUeCKHX 

;iyqefl tuna. 6 u 6 o^buie, mom b >HOHHoe apeMH, aero ne 
HaS^iioAaexcH Ha onHxe. HHxenCHBHocxb KOCMHMecKHx 
^lyaeft b ' o 6 uqHbix yc;iOBHflx ahcm h HOHbio hohxh 
OAHH aKOBa. To;ibKO A^HXejIbHUMH HaMepeHHHMH MO)KHO 
ycxanoBHXb ^iHuib onenb HeaHaanxe^ibHyio paannuy. 

TaKHM oSpaaoM, no-BHAHMOMy, KocMHvecKHe ;iyqH 
HAyx ox Bcex aseaA (b xom hhc^c h ox CojiHua) h 6uxb 
MOHCeX MaCXHHHO ox MCHCaBeSAHOft MaxepHH. OKOH- 

aaxe^ibHoro BbiflCHCHHH Bonpoca o MexaHnawe hah 
cnoco6e ycKopeHHH KocMHnecKHx Aynefl b mhpobom npo- 
cxpancxBe Hayne npoAcxoHx CACAaxb eme mhofo. 

Mohcho HaAeHXbCfl, mxo paanoodpaanbie h 6oraxbie 
OHHXHbie AaHHbie, noAyaeHHbie na paaAHUHbix Mecxax 
acMHoro mapa b nepnoA HbmeuiHero MoKAynapoAHoro 
reo4)H3HHecKoro roAa (1957/58), b xenenne Koxoporo 
yacHue Bcero MHpa paSoxanax coo6ma, npoAbiox onpe- 
AeACHHuft cBex Ha npoHCxoxcAeHHe KocMHnecKHx 
Ayweft. 

O HayHHOM H npaKXHMecKOM anaqeHHH KOCMHHecKHx 
Aynefl h o 6 hx AeflcxBHHx na opraHHaM HCAOBexa 
M05KH0 cKaaaxb CAeAyiontee. 

Haynenne anaHHxeAbHux KOAe6aHHfl HHxeHCHBHOCXH 
noxoKa KocMHHecKHx Ayneft, BbiabisaeMoe aeMHUMH 
MarHHXHbIMH H COAHeHHbIMH BCnUUIKaMH, 663- 
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yc;iOBHO cnoco6cTByeT buhchchhio cboActb seMHoro 
H cojiHeMHoro MarHeiHSMa. HaynenHe BpCMCHHUX 
(no;iycyToqHHx, cyToqnux, SBesflHOcyTOHHUx, ceaoHHUx 
H T. A.) HSMeHeHHft HHTeHCHBHOCTH AaCT B03M0X{H0CTb 
CyAHTb o6 HCTOHHHKe KOCMHHCCKHX 

HayHeHHe BsaHMOAeflcTBHH KocMHuecKHx c 

BemecTBOM npHBOiiHT K 6oJiee rjiyfioKOMy noanaHHio 
MHpa. Mbi yjKe bhac^h, qxo b KOCMHMecKHx ^lynax npH 
H 3 C BSaHMOAeftCTBHH C BCmeCTBOM, CKaHCCM C B03Ay- 
XOM, pOMCAaiOTCfl COBepuieHHO HOBUe HaCTHUbI-Me30Hbt, 

KOTopue npespamaiOTCH b a^ieKxpoHu h noBHxpoHu, a 
noc;ieAHiie b cbok) oqepeAt b 4>oxoHbi. 3xo noKaaH- 
Baex HCHCHepnaeMocxb Maxepnn h HenpepuBHOcxb ee 
ABHHceHHH, ee npoHBJieHne B pa3;iHqHbix 4>opMax. 

3x0 yKaauBaex Ha rAy6oKyio CBH3b MaxepHH co CBe- 
XOM, xaK KaK CBex npeACxaB^iJiex co6ofi noxoK hbcxha- 
(JjoxoHOB, Koxopue npH oXipeAe;ieHHOM BHaneHHH hx 
aneprHH Moryx npeBpamaxbCH b BemecxBO, b 3;ieK- 
xpoHU H no3HxpoHH. „CBex,— HHca^i noKoflHbifl ana- 
ACmhk C. H. BaBH^OB,— BcexAa hcxoahx ox Bemecxsa, 
poHCAaexcH b semecxse h, nonOiomaflCb, HCHcaaex b 
BemecxBe*. * 

HayqeHHe npoueccoB, BUSUBaeMux KOCMHqecKHMH 
;iyqaMH b BemecxBe oxKpuBaex B03MO>KHocxb HayqeHHH 
r.ay6oqafimHx cboActb BemecxBa. 

3HeprH5i, BUAe^iHeMaa B xHraHxcKHX Macmxadax h3 
aXOMHUX HAep, o6'bHCHfleXCH XeMH CneAH^HHeCKHMH 
flAepHbiMH CH;iaMH, ox^ih^humh ox BCfex ApyrHX ch;i b 
npnpoAe. OpHpoAa h oco6eHHOcxH hagphmx ch;i AajieKO 
eme He H3BecxHu'HayKe. Ha HayqeHHe npnpoAH h cboAcxb 
HAepHux ch;i yqeHue ceflqac o6pamaK)x oco6oe / 

BHHMaHHe. KocMHqecKHe viyqH hb^ihioxch oahhm h 3 Baxc- 
HefiuiHx cpeACXB, npH homoiah Koxopux yqeHue Hsy- 
qaiox HApa axoMOB paa^iHqHwx BemecxB. KocMHqeCKne 
AyqH— 9X0 npHpoAHue cnapHAM a^h pacmen;ieHHH HAep 
pa3;iHqHux BemecxB, ocoSchho xAHcejiux a^ieMeaxoB. 

B qacTHOcxH ycxaHOB^ieno, qxo ic-MeaoHH, odHapyxcen- 
Hbie B KOCMHqecKHx .ayqax npH HAepHux sapbiBax, 

HB^IHIOXCH, nO-BHAHMOMy, OAHHM H3 HepeHOCqHKOB HACp- 
Hux ch;i. 

Ho BCH 6eAa b xom, qxo haoxhocxh noxoKa kocmh- 
qecKHx .ayqefl (xeM 6o;iee KocMHqecKHx ^lyqeft bhcokhx 
H CBepxBucoKHx aHepxHfl) Ma;ia. FIoaxoMy yqeHue cxpe- 
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MATCH no;iyqHTb uacTHUu bucokhx sHcprHft b ;ia6opa- 
TopHux yc;ioBHax HCKyccTBenHUM nyreM npH ndMOiuH 
ycKopHTCJieft. B laxHx ycKopHiejiAX b HacTonmee BpeMA 
MOXCHO nO^yHHTb HaCTHUbI C 6o;ibniHMH SHeprHHMH 
pacmen;ieHHH H^ep paa^iH^Hbix SAeMeHtoB. yneHue 
Bcero MHpa no;ib3yioTCH jaKHM cnoco6oM aah HaynCHHA 
HAcpHux paciu,en;ieHHft. Ho xexHHKa ycKopenHA qacxHu 
eme He Aocxar^ia xaKoro ypoBHH, mxo6h no;iyHHXb qac- 
THUbl CBepXBbICOKHX BHCprHft, KOXOpue BCXpCHaiOXCH 
B KOCMHHecKHX ;iyqax, xax qxo b bxom oxHomcHHH koc- 
MHHecKHe AyHH, HecMoxpH Ha cpaBHHxeAbHO Ma^yio 
HAOXHOCTb HOxoKa, HBJiHioxcH HOKa, eute HeSaMeHHMMM 
cpeflCXBOM B pyKax yqcHHx a.'ih HCC^ieAOBaHHH HAepHux 
pacui,en;ieHHfl npH bhcokhx snepfHHx 6oM6apAHpyK)mHX 
qacxHij;. 

Mu yxce roBopHAH, qxo KOCMnnecKHe Aynn o6AaAa- 

K)T KOAOCCaAbHOft SHepPHefl. ZteftCXBHXeAbHO, npH6AH- 
3HxeAbHue noAcqexu noKasuBarox, qxo ecAH 6u, na- 
npHMep, OAHa qacxHua KOCMHqecKHx Ayqeft— npoxoH 
odAaAaA Maccofl 1 rpaMM, xo aneprHH sxoft qacxHuu 
6 uAO 6u AOCXarOMHO AAH XOrO, HT06 u BCKHHHTHXb 

Hepnoe Mope. Ho bch 6eAa b xom, hxo KocMHqecKoe 
HBAyqeHHe qpesBuqaflHO paapeaceHo. Mxo6u codpaxb 
3X0 H3AyqeHHe b KOHueHxpHpoBaHHufl nynoK, noxpe6o- 

BaAOCb 6u C03AaHHe SAeKXpOMarHHXOB KOAOCCaAbHUX 
pasMepOB, aah naxaHHA Koxopux nyxcHU 6 uah 6u 
ceepxMoutHbie sAeKxpocxaHUHH. TaK qxo b HacxoHmee 
BpeMA 0 HenocpeACXBeHHOM xexHHwecKOM HcnoAbsosa- 
HHH KOCMHqeCKHX AyHefl KaK HCXOHHHKa SHeprHH AAA 
npaKXHAecKHX ueAefl roBopnxb ne npHxoAHXbCH; b sxom 
oTHOHieHHH qeAOBeHCCxBO pacnoAaraex 6oAee bupoahum 
H nepCneKXHBHbIM HCXOAHHKOM SHeprHH, KHKHM ABAHeX- 
CH axOMHaA SHepPHA. 

Mxo »ce KacaexcA HcnoAbsoBaHHA cboActb kocmh- 
necKHX Ayqefl aah npaKXHMecKHx uCAeft, xo noAoSHan 
B03M03KH0cxb HB HCKAKJMeHa. HanpHMep, B nocABAHee 
BpeMA B neqaxH coofimaAocb 6 nepenocHOM npudope, 
nocxpoeHHOM yqenuMH ABCxpaAHH, AeflcxBHe Koxopopo 
ocHOBano Ha HcnOAbsoBanHH cboAcxb KOCMHqecKHX 
Ayqefl. KocMHqecKHe Ayqn npoHHKaiox Ha 6oAbmyio 
fAySHHy B SeMAK). B aaBHCHMOCXH.OX KOAHAeCXBa 4>hk- 
CHpyeMux yKaaaHHUM npndopoM kocmhhbckhx Ayqefl 
MOHCHO C 60Abmofl XOHHOCXblO OnpeACAHXb, HanpHMep, 
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TO^iiUHHy c;ioj! nycTofi nopoAu Ha* c;ioeM yMH b max- 
Tax, « xaKKe h pha ApyrHx. (J)aKTopoB reojio- 

THHecKoro CTpoeHHfl c;ioeB Scmjih, 

Mto KacaeiCH 6Ho./iorHHecKoro BosaeflcxBHH koc- 
MHHecKHx ^lyqeft, xo hx AeficxBne aa opraaHSM ae 
OKaauBaexcH aaMexabiM oSpaaoM Aaace aa 6ojibmHX 
Bucoxax, xaK Kaa Ma;ia naoxaocxb ax noxoKa^ FIo- 
BHAHMOMy, Aaace naccaacapu SyAymax MexcnaaaexBbix 
Kopa6Aefi Moryx 6uxb cnoKofiau oxaocHxeAbao BpeA- 
Boro BosAeftcxBHH KOCMHaecKHx ayaeft. " 

0 METOMX PErHCTPAUHH KOCMHMECKHX JIVHEft 

riocKOAbKy KOCMHaecKHe ayaa npe^cxas^Hiox co6ofl 
noxoK HAep axoMOB pasAHaabix sAeMeaxoB, xo oaa ae 
Moryx 6bixb Ba6AK)AaeMbie npa noMoma cymecxByiomeft^ 
yBeAaaaxeAbBOft annapaxypbi. BosaaKaex Bonpoc: kbe 
ace B xaKOM CAyaae se^yxca aad^HDACHaa sa KOCMa- 
aecaaMa ^yaaMa A-aa ax.aayaeaafl? 

OKasaAOCb, axo CBoftcxBO KocMaaecKax /lyaefi aoaa- 
aapOBaxb axoMM cpeAH ACAaex BHAHMUMa nyxa ax 
ABaaceaasi. 3xo cboAcxbo h acxchx b ocaoBe aadAioAe- 
BBH a peracxpauaa KocMaaecKax Jiyaefi. 

Mbi yxce paccMoxpeAa aeKoxopwe MexoAu AoaaMex- 
paaecKoro KoaxpoAH paABoaKXHBBoro HSAyaeuaH. 3 xh 
M exoAu ocBOBaau aa aoBasapyiomefl cnocoSaocxa aac- 
XHU paAHoaKxaBHoro asAyaeBaa. Mbi roBopaAa o6 
aoBHaauaoBBOft aaMepe, raaoBux a caHBxaAAaaHoaaux 
caexaaaax, KopoxKO ocxaaoaaAacb aa MexoAe (Jioxo- 
nAacxaaoK a aaMepH BaAbcoaa. Bee sxa mcxoah Moryx 
6uxb npaMeaeabi a A-aa peracxpauHH aacxau KOCMaae- 
caax Ayaeft. Ho rAaBBbiMH MexoAaMH, npa noMoma 
Koxopux BeAexca HByaeaae KOCMaaecaax Ayaeft, 
aBAaioxca MexoA KaMCpu BaAbCoaa, rasoBuxcaexaaKOB 
a 4>o'*'onAacxHBOK. 3xa mcxoau npaMeaaioxca Aa6o 
B oxAeAbBoexa, Aa6o b KOM6aBaaHa MeacAy co6ofl. 

PeraexpauHa KOCMaaecaax Ayaeft MexoAOM xoacxo- 
CAOftBbix ^JOTonAacxaaoK aaKAioaaexca b xom, axo 
B 4)oxonAacxBBKax npa npoxoacAeaaa KocMaaecKBX 

1 j[lo3a o6AyqeHHfl.KOCMHqecKHMH jiyaaMH na yposue MOpacocTaB- 

aaeT npuMepHO 0,0004 peHTrena b Aeub, qro SHaqHTeabuo MCHbnie no 
cpaBBCHHio c MaKCHMaabHo AonycTHMoit OesBpeAHoft Aosoii 0,05 penr- 
rena b achb. . 
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yacTHU atOMM yacTOro cepedpa ocBodoacAarotcit kS 
KpHCxaaaa 6poMHCToro cepeSpa,'' oHH*Haxoa,HTCH b 
XHMHqeCKOfl CBBSH C aiOMaMH 6pOMa. XHMHHeCKaH 
CBH3b aroMOB B MoaeKyaax ;iK)6oro semeciBa o6y- 
CaOBaHBaeXCH S^ieKXpHMeCkHMH CHJiaMH BHeuiHHX 
saeKxpoHOB. B AannoM cayyae oahh h 3 a^ieKxpoHOB 
axoMa cepe6pa nponno aaxBayen axoMo&i 6poMa. Sjibk- 
xpoH, CBH3HBaiomHft axoM cepe6pa c axoMOM dpoMa, 

BHdHBaexcH HacxHiiaMH KocMHHecKHx ayyeft; ocBodoac- 
ACHHue axoMu (hohu) cepedpa OKaauBaioxcH cnocod- 
HbiMH K npoHBaeHHio: ohh cosAaiox xapaxxepHoe noxcM- 
Heane b sMy^ibCaa. Ha pHcyaxe 49 noKaaaaa OAna h 3 
(J)oxorpa(J)Hft HAepaoro pacmen;ieHHH, BfjSBaHHoro na- 
cxHueft KocMHMecKoro HsayaeaHHi 

MexoA peracxpauHH nacTHii, npa iiomoiah rasoBUx 
CHexHHKOB MOHcex 6bixb CAe.aaH aarasAHUM nyxeM pa- 
AHOxexaaaecKoro npacocAHaeaHH k rasoBOMy cnexaHKy 
xaK aasHBaeMoft roAOCKonayecKoft ayeflKH c aeoaoBofl 
jiaMnoyKofl; npa npoxoacAeaHH nacxauu yepea xaKofi 



Phc. 48. CTepeo(l)OTorpa4iHa BsaHMoaeficiBHa KOCMHaecKorb npoio- 
Ha bojiwuofi SHeprHH co cbhhkom (loamHHa 5 cm ), noAyqeuHafl 
B Kaaepe BHabcoua. 


9 A. A. AOAyaaaei ^29 
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I raSoBuft c*ieT»iHK Wo- 

I Hcex cpadaTHBarb He 

TO^bKO MexaHHHe- 
CKHft CHeXHHK,* HO H 
npoHsoftAex KpaxKO- 
BpeMeHHaa BcnumKa 
sxoft jiaMHH. Ha6paB 
pflAH xaKHX roAO- 
CKOHHHeCKHX CHeX- 
KHKOB^ MbI MOMCeM 

3aMe;pHTb saacnraHHa 
HeOHOBUX ^aMHO- 
HeK, cooTBexcxByio- 
mHx xeM CHexHHKaM,. 
KOXOpue HaxOAHXCH 
Ha nyxH ABHxceHHa 
nacxHH. SaxcHraHHe 
3XHX ;iaMn na nyxH 

ABHXCeHHfl HaCXHA 

Moxcex 6hixb aBxoilia- 
XHHecKH c4>oxorpa- 

4)HpOBaHO. 

Bee yKasaHHbie 
MexoAbi perHCxpa- 
HHH HenpHroAHbi ajih 
perHCxpauHH neftx- 
POHOB, xaK KaK Heftx- 
poHu dyAyan nefix- 
paAbHbiMH aacTHua- 
MH He Moryx BuSBaxb 
HenocpeACXBCHHyio HOHHsauHK) axoMOB cpeAW. Ho nefix- 
POHU, HBaHHCb HACpHO-aKXHBHblMH HaCXHUaMH, MOXyi 
Bbi3Baxb HAepHoe pacmenaenHe, b peayabxaxe aero no- 
HB^HIOXCH .BXOpHHHbie 3apfl)KeHHHe qaCXHHH npOXOHU H 
a-qaexHuu, Koxopue yxce Moryx BwsBaxb HOHH3au,Hio epe- 
Au. /l-aa perHCxpauHH HeflxpoHOB nocpeAcxBOM co3AaHHH 
sapHxceHHux hbcxha npHMeHsioxcfl xax nasbiBaeMbie npo- 
HOpUHOHaAbHUe CHeXBHKH, HaHOAHCHHUe raSOM, aXOMHHe 
-HApa Koxopbix Aerko pacmenAHioxcH hoa AeftcxBHeM Me- 
AAeHHbix HeftxpoHOB. B KaHecxBexaKoro raaa npaMenaiox 



Phc. 49. «I>oTorpa4)Hn aaepHoro pacmen- 

B $OT09MyJIbCHH HOA AefiCTBHCM 
HaCTHAU KOCMHHeCKOrO HSJiyHeHHH. 


^ PaaoBwe e^emBKH, coeAHHeHHue paAHOxexHHAecKH c h^hobm- 
MH .JiaMRO^KaMH, HaSUBaiOTCB rOAOCKOHHHeCKHMH CneTHAKaMH. 
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6 B^®F 8 (coejHHCHHe atoMofi HsototioB 6 opa C atoMaMM 
4 >Topa). MeA-acHHue HeflTpoHH, nona^iaa b c^ex'iHK, 

B3aHMo;teflcTByK)T c flApaMH aiOMOB 6opa, b peay/ibiaxe 
Hero BApa 6opa npeBpamaioxcB b BApa abxhb, HSAynafl 
a-iacxHuy: 

,B»»4-oni+2He*-4-,Lf. . 

a-BacxHua BusuBaex HouHsauHio rasa b cnexHHKe, 
cosAasaB xeM caMUM ycAosHe perncxpauHH nefixpoHOB. 

B KanecxBe npeAsapaxeAbHoro saineAAeHHB nefixpoHOB 
nponopuHOHaAbHbie chcxhhkh OKpyacaiox odbiHHO napa- 
4 )hhom. 3x 0 ACAaexcB noxoMy, hxo npH saMOAAeHHH 
HeflxpoHOB Bospacjaex BepoBxnocxb hx BsaHMOAeftcxBHB 
c BApaMH BemecxBa. ' 

HeCOMHCHHO, HXO B fiAHMCaflUieM 6yAymeM cobmccx- 
Hbie ycHAHB ynenux npHseAyx k peineHMKj npo6AeMbi 
npoHCxoBCAeHHB KocMHBecKHX AyHCfl. riepBocxeneHHyio 
pOAb npHSBaHbl CHXpaXb B 9X0M AC^ae HCKyCCXBCHHbie 
CnyXHHKH SeMAH. 


♦ « 

♦ 

M3 paccMoxpeAH HcnoAbsoBaHne h npnMeHeHHe 
SHeprHH axoMHoro BApa B MHpHux ueABx; y)Ke ceroAHB 
MU MojKCM CKasaxb, HXO npHMeHCHHe BAepHofl sneprHH 
oxKpuBaex orpoMHue bosmohchocxh noKopenaB neAo- 
BOKOM npnpoAU H nosBOABex pemnxb ueAUfl pHA xex- 
HHHecKHx npoCAeM, Koxopue, kbk hsm KaxcexcB, rpa- 
HHHaX C (J)aHXaCXHKOft. I 

SHeprHB axoMHoro BApa Moxcex 6uxb npHMeHena b 
BOeHHUX UeABX. BoSMOXtHOCXb HCnOAbSOBaHHB BAepHOfl 
BHeprHH B BoeHHux ueABx AfiAaex axoMHoe opyacHe opy- 
BCHeM MaccoBoro yHHHxoweHHB. Hhhcm HeonpaBAaHHoe 
npHMeneHHe aMepHRanuaMa axoMHux 6 om6 b 1945 roAy b 
HnoHHH, MHoroKpaxHue a Bce eme aenpCKpamaioiuHecB 
acnuxaHHB axoMHux 6om6 pasaux bbaob a xaAudpoB 
noKasaAH, hxo neAOBenecxBo aoajkho 6uxb asdaBAeao 
ox y)KacoB axoMHofl Bofiau a ee nocAeACXBaii. 

Hama KoMMyaacxaqecKaB napxaa a CosexcKoe 
npaBHxeAbcxBO HenoKOAe6HMO a xaepAO npoBOABX 
noAaxHKy Mapa h Apy*6u ueacAy aapoASMa, ao6b- 
BaroxcB sanpemeHaa npaMeaeHHB scex bhaob opyBcaa 
MaccoBoro nopaxteHHB: axoMHoro, XHManecKoro a 
CaKxepHOAoranecKoro. 
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OAHaKo peaKUHOiiHye Kpyrii Phaa KaiiHTa;iHCTM'ie» 

CKHX cTpaH CTpeMHTCfl o6ocTpHTb H ycH^iHTb MeKAyHa- 
poAHoe HanpnaceHHe, HaBaaaxb HOByro BOfiny npoxHB 
CoBexcKoro Coiosa, KHxaflcKofl HapoAHOft PecnySAHKH 
H ApyrHX MHpo;iK)6HBbIX TOCyAapcxB. 

PaBBHBan BoenHuft ncHxoa, opraHHaya arpeccHBHue 
6 ;iokh, npoBouHpyfl BOfiny, npoBOAH no;iHXHKy „na 
rpaHH BOHHu“, 3XH KpyrH cipeMHXCH aanyraxb napoAU 
axOMHUM OpyKHCM. Mu He MOHteM CHHXaXb, HXO HM- 
nepa;iHCXHHecKH HacxpoeHHue npaBHmae Kpyrn xpaxnx 
orpoMHbie MHxepHavibHue cpeACXBa na Hcnuxannsi h 
noAroxoBKy sanacoB axoMHoro h repMOHAepnoro 
BOopyxceHHH xojibKo A-'iH xoFo, HTo6u Hac aanyraxb. 

>KHaHb noKaaa.aa, nxo ohh cnoco6HU npHMenHXb 
jiK)6hiQ cpeACXBa MaccoBoro yHHHxoKeHHH. Box noneMy 
Ham coBexcKHft napoA npoHB.xflex nocxoHHHyio aadoxy 
o6 yKpen.aeHnn o6opoHocnoco6HOCXH nameft poAHHu. 

Hama cxpana HMeex axoMHoe h xepMOHAepHoe 
(BOAOpoAHoe) opyxcHe paa./iHHHUx xhoob. 

AxoMHoe H xepMOHAepHoe opyjKHe coaAaHO h Hineex- 
CH B nameft cxpane xoabko a^h xoro, hxo6u AiopoMy 
arpeccopy oxBexHXb coKpymHXCAbHuM yAapoM, ecAH 
OH ocMeAHxcH npHMeHHXb npoxHB Hac 9X0 opyacHe. 

AxoMHoe opyxcHe b pynax coBexcKoro napoAa 
HBAaexca cpeACXBOM oxpanu MHpa, oho CBaauBaex pyKH 
xeM, Kxo xoxe.;i 6u paaBaaaxb Boftny. Bopb6a aa aa- 
npem,eHHe axoMHoro opysKHa, Kax h .;iK)6oro Apyroro 
opyacHH MaccoBoro yHHaxoHceHHa AioAeft, oxxaa ox 
HcnuxaHHa axoMHoro opyjKHa .h npnauB k npaBHxeAb- 
cxBaM, pacnoAarawmHM sxhm bhaom opyacna, hocabao- 
Baxb 9T0My npHMepy, ynpenAenne MHpa h coxpyAHH- 
aecxBa MeacAy napoAaMH cooxBexcxByex noAHXHxe 
CoBexcKoro rocyAapcxBa. 
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COilEP)KAHME 


BscACHHe 

HcTopHfl axOMa ..... 

OlKpblTHe prlJlHOaKTHBHOCTH ’ ' 

OepBafl MOiiejib axoMa ......... ’ 

OnwTbi Pesepipopiia 

" nepHo^HqecKofl CHCTewoft 

McKyccTBCHHoe npeBpameHHe 9 .;ieMeHTOB * .* 

°^“§TOMHoro npeiciaBACHHe o cipocHHH 

Haoxonu . 

McKyccTBeHHafl pa;^HoaKTHBHocTb . . . 

HacTHuu-CHapflaw m hx HcioqaHKH 

SlAepnasi SHepran • . ^ 

JieHHe flaep ypana no« fleftcTBHCM ‘HeftipoHOB . ' ' ‘ ‘ ' 

UennaH HAepHaa.peaKUHH .... • . . . 

fle{j)eKTU Macchi h SHepraa cbhsh W . ’ ’ ! 

O npMpoae aaepHbix cHa . ... 

OcymecTBaeHMe uennofi HAepnoH peaKUHH 

MAepHbie peaKTopbi . . * 

AioMHaa sJieKTpocTaHUHH CCCP 

CpaBHeHHe aioMHOH h yrojibHofi saeKipocxaHiiHii 

TepMoaaepHbie peaKUHH ’ . * . 

CoBpeMeHHoe ajiepHoe tohjiiibo 

O nyjflx paaBHTHH HAepHbix SHepreiHHecKHX ycianoBOK . ! 

PaAHOHKTHBHbie H 30 T 0 nbI 

npUMeHCHHe paAHOaKTHBHblX HSOTOnoB B *npOH 3 BOACTBe* 
IlpHMeHeHHC paflHoaKTMBHwx HSOTonoB B arpoOHoaoiHH 
IJpHMeHeMHe ,MeqeHbix“ axoMoe b MeAHUHHe . . 

„Me*ieHbie\* aroMbi b acxeojfarHH, reoaornn h xhmhh 
O HeKOTopux nepcneKTHBax paaBHXiifl HAepHoS SHtpreiMKH* 
KocMHHecKoe HSJiyneHHe 


A6aKap AdaKapoem A6dyAAaeB 

aHEPfH^ ATOMHOrO ^APA 

PextKTop B. M, JXyKoe XyjiOHCHHK B. yi. Eamuui,e$ 

Xya. pewKTop B. H, SeAbCKuu XexH, pejiaKTopu 4. 0 . 0edomo8a, UA,IIIenme$a 
KoppeKTopw O. M. CyadoAoea, JI. fl, Muxeeea 

« * * 

Cx«HO • HaSon 15 /XI 1957 r. FIOiinHcaHO k nenaTH 29/IX 1958 r. 84V1087«.- rieu jr flx 
^ (7.14)+0.33 BO. y4.-H3A. 6,86+0,25 bk;i, THpar2yO To^^ 

Uena 2 py6. Saxas >6 4874 

* » * 

ynnearHS. MocKsa. .3-fl npoesa MapbHHoft poniH, 41, 

THnorpa(})HJi H3a-Ba ^TopbKOBCKaa npasAa*. 
r. ropbKHfl, y,ii, OarHcp, a, 32* 
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PEAAKUHEII ♦HSHKH yMIlEArHSA 
nOArOTABJIHBAIOTCJI K IIEHXtH H BbUlVCKV 
B TEKVmEM rOAV CJIEAVIOmHE KHHrH: 

1. KJieMeHTbCBC. A. TwieaeTOMaTHKa, >i. II (raae- 

paflHoaBTOMaTHKaJ. noco6He ajih yMHxejifl. 

KHura coflcpJKHT onHcaHHe ycrpoficTBa caMOACJibHUX 
npH6opoB H ycraHOBOK no reaeaBTOMaTHKe, ynpaBaacMUX 
Ha paccTOHHHH no paflHO. 

2 . M 0 r H a K o A. A-. 3 Be 3 flHUft axaac, nocoOHC aan 

yiamHXcn. ' 

Axaac coaepxcHx 15 xapx anesAHoro Hefia; na xapxax 
HaneceHU SBesAU AO 5,75 sBesAHoft BeaH>iHHU. noiiemeHU 

4)oxorpa(t)HH BBesAHHx cKonacHHft, xyMaHHOCxefl, raaaKXHK. 
AaHU HHcaoBue xapaKxepncxHKH hpkhx BBesA h Apymx 
o6i>eKXOB. Axaac npcACxaBAHex HHxepec aab npenoABBaxe- 
aeft, cxyABHXOB h aK)6Hxeaeft acxpoHOMHH; Hcnoatayexca 
B jmeenofl h BneicAaccHoft pa6oxe. 

3. A H 0 X H H n. Jl. H Ap., UlKOAbHUft aBHaMOABAbHUfl 
Kpyx(OK. noco6He ajw yHHxejifl. 

KHHra coAcpHtHT MaiepHaji pa6oTU asHaMOAeJib- 
Hux KpyKKOB, qepxeacH h onacaHHe, KaK HsroxoBHXb jicxa- 
ioniHe MOACJiH H narJiHAHue noco6Hfl aBHaMOACJibHUx 
KpyKKOB. KHHra nanHcana b cooxbcxcxbhh c nporpaiiMofl 
KpyjKKa, uiHpoKO HJWuocxpHpoBana. 

4. Ky BHeuoB B. C. H Ap.. K)HOMy xpaKXopHcxy. 
noco6He wiH yuaiUHXCH cxapmHx wiaccoB, 

B KHHre HSJiaraexcH ycxpoftcxBO xpaKxopoB (AHsejibHO- 
ro H Kap6K)paxopHorol. flaroxcn ochobhuc hohhxhh no 
yxoAy» no xexHHKC ynpaBAeHHH, no HcnoAbsoBaHHK). Ha- 
saaqeHHe khhfh — noMOMb yqamHMca Hayqnxb b nopnjiKe 
BHeKjiaccHbix aaHHXHft xpaKxop b xbkom o6'beMe, qxo6u 
nocAe npaKXHqecKoft cxawHpoBKH pa6oxaxb noMomHHKauH 

XpaKXOpHCXOB H XpaKXOpHCXaMH. noC06He lIIHpOKO HAAK) 
CXpHpOBaHO. 


134 

Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 




Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


5. or a e B M. M. H ap . AcrpoHOMH'iecKHfl Kajien- 
Aapb Ha 1959 roA. noco6He ajih ynaninxcH. 

KaJiCHAapb coAepjKHT ochobhuo cnpaBOMHbie AaHHwe, 
Heo63^PAHMbie AAfl aCTpOHOMHHeCKHX Ha6jIK)ACHHfl, CBCACHHH 
0 HOBOM B acTpoHOMHH H cnpaBOHHbie ASHHUe 0 HeCeCHHX 
HBJieHHflX. 

6. P a 6 0 B H. O., OpeaepHoe AeJio. noco6He aah yna- 
lUHXCH, 

KHHra npeAHasHaHeHa ajih noAroioBKH yqaiUHXCR 
lUKOAbl K pa 60 T€^Ha TOKapHbIX CXaHKaX. B Heft OHHCUBaeTCH 
yCTpOftCTBO TOKapHO-BHHTOpeSHOrO CXaHKa* 

noco6He MOHcet 6biTb HcnoAbaosaHo aah (^aKyAbia- 
THBHbIX SaHRTHfl HO TOKapHOMy A^Jiy H BO BHeKABCCHOft 
^pa6oTe. 

7. A Ji a K H H H. Jl. H flp., SaBOfl h mKo;ia. noco6He 
AJifl yqHxeAH. 

OnHChiBaeTCH onwr HsyqeHHH ochob np0H3B0ACTBa h 
npo(j)eccHOHaAbHafl noAroTOBKa yqaiUHXCH na aasoAe. 

8. Be.aoycoB B. H. h aP» VpoKH no MauiHHOBeAe* 
HHK) B VIII KAacce. noco6He aah ynHieAH. 

B KHHre AaioTCH njiaHHpoeaHHe yqe6Horo MaxepHaJia 
H noypoHHbie paspaCoxKH xypca MaiiiHHOBeACHHH b VIII 

KJiaCCe B COOXBCTCXBHH C npOrpaMMOft no MaiUKHOBCACHHIO. 

9. B a p H o B c K H X A. B. H ap*. HeKoxopue onuxbi no 
MexaHHKe. noco6He aah yqHxeAH. 

KHHra coAepxcHx KOHcxpyKXHBHoe onHcaime hobmx npH- 
fiopoB no MexaHHKe. KHaeMaxHKe h AHHaMHxe ft MexoAHqe- 
CKHe yKaaaHHH no nocxanoBKCf ohutob hb hhx. 

10. BeACHOB A. H., Ooxorpa^HpoBaHHe KaMepoft 
«JlK)6Hxejib>. nocoOne aah yqamnxcH. 

B KHHre onHCHBaietCH ycxpoftcxBo 4>OTOKaMepbi cJIioOh* 
xejib>. AawTCH yKaaaHHH K (j^oxorpa^^HpOBaHHio eio, npH- 
boahxch cooxBexcxByiomHe cnpaBORHue xaOjiHUU, pacHexH 
H peuenxbi. KHHra HJiAiocxpHpoB^aHa. 
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11. ropes JI. A., BKCKypcHH no (j)H 3 HKe b MTC. 
noco6He yuHiejia. 

OnHCbisaeTCH onuT.paSoTbi yqnrejiH no (})H3HKe no op- 
raHH3auHH h npoBe^eKHio SKCKypcHH na od^eKiu MTC. 

12. JI y K a m H K B. H., CS^hhk Bonpocos h sa/iaq no 
4)H3HKe AJiH VI — VII KJiaccoB. Iioco6He ymiTejiH, 

13. neUIKOB E. O., UjKOJIbHblft TeXHHMeCKHft CJIO" 
Bapb. rioco^He jiJiH yHamHxcn. 

B cnpaBOHHHKe coAepJKaxcH MaiepHajihi no o6pa6oTKe 
Aepesa n Meiajijia, no sJieKTpoMOHxajKHbiM pa6oxaM. 
CocxaB.jieH b aji({)aBHXHOM ^opH;^Ke. 

14. noKpoBCKHfi A. A., 06opyAOBaHHe (})H 3 Hqe- 
cKoro Ka6HHexa. noco6He yMHxe.ji 5 i. 

B KHHxe H3JiaraK)xcH npHnunnu opraHHsauHH 4)H3Hqe' 
CKoro Ka6HHexa, ero zieMOHcxpauHOHHoe h Jia6opaxopHoe 
o6opy.;iOBaHHe; Aaioxcfl yKasanna o6 HcnojibsoBaHHH o6o" 
pyAOBaHHH. 

15. C 0 K 0 JI 0 B a E. H., lOnoMy (j)H3HKy. riocodne 
yqaiUHxcH. B KHHxe coAepjKHxca Cojihuioe KOJiHnecxBO aa- 
Aaq, HJiJiiocxpauHS, a xaKHce onHcanne aanHMaxejibHbix onw- 
XOB no ({)H3HKe. 

SaKasbi Ha khhxh npHHHMaioxcB qepes MecxHue Mara* 
3HHbi KHHXoxopra h oxacjiu «KHHra — noqxofi> pecny6jiMKaH- 
CKHX, KpaeBbix H OdJiaCTHbiX KHHroxoproB. 

Khhxh, BUiueAiUHe b CBex, moxcho npHo6pecxH bo bccx 
M arasHHax KHHroxopra, noTpe6KOonepamiH h cKHHra — 
noqxofi». 
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3AilAHH M ynPA>KHEHM51 
no OBLUEl^ XMMMH 


HSriAHHE flECHTOE 
(cTepeoTiinnoe) 


Uonymeno PAaenbiM ynpaeAenueM mexHOAoamecKux eysoe Munucmepcmea 
ebiciueeo odpasoeanuH CCCP e Kmecmee ynednozo nocoduH 
Bar. HexuMunecKux eysoQ 



rOCyilAPCTBEHHOE HAyMHO-TEXHHMECKOE HSAATE/IbCTBO 
XMMMMECKOi^ JlMTEPAiyPbl 

M0CK3A . 195M 
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_54_ 

r-l>4 


10-5-2 


Knura yiBJiaeTcn y^?e6HbiM nocoCHeM iiJiyi cry- 
AeHTOB BbicuiHx yMcSHbix 3aBeAeHnfl npH caMO- 
CTOBTejibHoft pafioxe hba KypcoM o6iiieH xhmhh. 
rio xapaKTepy h no nocTpoennio ona paccnHiana, 
B qacTHOCTH, Ha aaoHHoe o6y*ieHHe. 

B KHure co;iep>KHTCfl 6ojiee 850 sajiaq h 
ynpax<HeHH9, othochluhxch k paBJiiiMHbiM pasACJiaM 
Kypca. B Ha^ajie rjias KpaxHo HJjiaraEOTC?! ochob- 
Hbie nouBTHB H TeopenmecKHe nojiomeHHJi, othoch- 
mnecfl k iiaHHOMy pa3>ae;iy Kypca, h paaOHpaeTca 
npHMepHoe peuieuHe necKOJibKHX XHriHHHbix saA^^i- 


K ^HTATEJIIO 

UsdareAbcreo npocin npucbiAaib Baum saMenanuH u oTSbiebi 
o6 BTou KHLue tio adpecyi MocKsa, 12, Hoeafi tiAou^adb, 
d, 10, FocxtiMuadaT. 


r/IHHKA HwKOjian JleoHH;iOBHM 

SaAann h yiipa^uenHH no oOmeA xhmhh 


PeaaKTop J1. B, BpoeKim 


TexH. pe^aKxop M. C. Jlypbe 


noAiiHcaHC B neqaxb 24/ VI 1958 r. 
yMeTHO-H3fl. Ji. 12,07 
Uena 4 p. 60 


TMpa>K 25 001— 75000 9K3. vBTopofl aaeofl) 
5yMara 84x1081/32=3.625 OyM. A.— 11,9 neq. AHcra. 

3aKa3 744 


OTiieHaiaHO c mjtphu b THnorpactiHH rocxiiMHaflaia, MocKsa, 88 yrpeuicnaa 
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nPEHHCJTOBHE K UlECTOMy H3ZIAHHK) 

Co BpeMeHH BbixoAa b cbbt naroro maanm «3aflaM a 
vnpa>KH€HHfl no o6meH xhmhh» npouwo eoJiee^aayx Jiei. 3a 
9T0 BpeMB 6biJi ABajKflbi HsaaH nepepaSoTaHHbifl aaiopoM ero 
yqe6HHK &06man xhmhh», aro noTpe6oBajio a neKOToporo ne- 
pecMOipa nacToamero noco6Ha, aBJiaioiueroca b naBecTHoa 

CTcncHH nonOi/iHenHeM k yqeSuHKy. 

npH noarOTOBKC KHHm K lUeCTOMy H3AaHHK) Obi;iH npHBC* 
ACHbi B cooTBeTCTBHe c yqe6nHKOM TeopeTHqecKHe BBeaeHHa 
K HCKOTopbiM paaaejiaM, npnqeM KopeHHbiM o6pa30M nepepa- 
6oTaHU paaflCJibi «CTpoeHHe aTOMOB», «XHMHqecKaa CBa3b» a 
«OKacj]HTeJibHO-BOCCTaHOBHTe;ibHbie peaKUHH», B rJiasy AVlll 
BK.iaoqeH aoBbia paaaeji — «>KecTKOCTb boah*. SaaoBO npose- 
pcHbi npaBefleHMbie b Kaare 3a;iaqa a ynpaacaeaHa a qacTb H3 
HHX saMeHeiia hobuimh. 

[lepecMaipaBaa coflepx<auiHflca b Kaare Marepaa;!, aBTop 
cqaTaji uejiecoo6pa3HbiM ocraBaTb 6e3 asMeHeaafl oSmyio 
CTpyKTypy noco6aa a ncaxa Bce aMeBiuaeca b npeflbiAymax a3- 
flaaaax aa^aqa, no bo 3 MO>khoctb coxpaaaB ax npe>KHtoio ayMe- 
paiiHio. 
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rjiABA I 

COCTAB CJ10)KH0r0 BEIUECTBA 

1. BecoBOM cociaB xhmhhcckmx coeAHHenHH 

CocTaB aioH<Horo BemeciBa (xHMHHecKoro caeAHHeHHq) 
XapaKTepH3y€TCB OIHOUieHHeM BeCOBbIX KOJIHMeCTB o6pa3yK)- 

LUHX ero 3JieMeHTOB. 

B npocTeHLUHx cjiy^anx cociaB cjio>KHoro BemecTsa yciaHa- 
EJiHBaeicB HJiH nyxeM nojiy^enn^ ero h 3 npocxbix BemecxB (Me- 
xoA CHHxeaa), h./ih nyxeM pa 3 JioH<eHHH ero na npocxbie Beme- 
cxBa (Mexoa anaJiHsa). 

npHMep 1 . }X^i 9 i onpeAeJieHKH cocxasa okhch Marnwa 6biJio 
co>i\>i<eHO 6 ^ MarHHH, npnqcM no;iyHH;iocb 10 a okhch MarHHH, 
Cjie/ioBaxeJibHo, b 10 a okhch warHHH co;iep>KHxcH 6 a MarHHH 
H 4 a KHCJiopo;ia, x. e. MarHHH h KHCJiopoA coeiiHHeHbi Apyr 
c MpyroM B BecoBOM oxHomeHHH 6 : 4 = 3 : 2. 3xo oxHouienne 
H Bbipa>Kaex co 6 oh cocxas okhch MarHHH. 

ripMMep 2. OpH pa3JIO>KeHHH HeKOTOpOrO KOJIHHeCXBa boabi 

SACKxpHHecKHM xoKOM 6biJio noJiyHCHO 0,5 a BOAopoAa H 4 a 
KHCJiopoAa. Ha 3 xhx AaHHUX HenocpeACXBeHHO BbixeKaex, hxo 
cocxaB BOAbi Mo>KeT 6bixb Bbipan^eH oxHOuienHeM 0,5 : 4 hah 
1 ; 8. HHaqe roBopa, b BOAe na 1 sec. a. BOAOpOAa npHXOAHxca 
8 B€C. KHCJIOpOAa. 


OneHb qacxo cocxas cJioHCHoro BemecxBa BbipaH<aK)x b npo- 
ueHxax. ZIah sxoro 100 acahx na aacxH, nponopuHonaAbHbie 
HHCAaM oxHoiHCHHa, yKasbiBaiouiero cocxas Aannoro BemecxBa. 
HanpHMep, HaflAeHHhifl Bbime cocxaB okhch MarHHH b npouen* 
xax BbipasHXCH xaK: 

100-3 

MarHHfl — r — = b 07 o 
5 

iOO-2 

KHC/iopoAa — ^ — = 407o 

V 
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Ha npaKTHKG cocxaB (vio^Horo seiuecTBa onpeiiejiHeTCfl 
He TOjibKo nyTeM ero CHHiesa hjih anajiHsa, ho h c noMombto 
;ipyrHx peaKUHfl, b KOTopwe Bcxynaer hjjh b pesyjibTare koto- 
pbix nojiynaercH ^aHHoe BemecTBo. 

npHMep 3 . npH BocciaHOBJieHHH 8 e okhch mcah yrjieM 
o 6 pa 30 BaJiocb 2,2 e yrJieKHCJioro rasa, cocxaB KOToporo Bbipa- 
^KaexcH oxHomeHHeM 3:8 (hh 3 Bee. yrjiepoAa npHxoAHxcH 
8 Bee. KHCJiopo;ia) . Onpe^e^iHXb coexae okhch mcah. 

P e m e H H e. HaxojiHM cnepea nyxeM iiponopuHOHajibHoro 
^ejieHHH, CKOJibKO KHC*nopojia coji^p>KMXCH B 2,2 e yrjieKHCJioro 
rasa: 


TaK Kan sro KOJiHMecxBo KHCJiopo;ia cojiep^ajiocb ao peaK- 
UHH B 8 a OKHCH MCAH, XO KOJIHHeCXBO MCAH B 8 2 OKHCH MCAH 

coexaBJiflex 8 — 1,6 = 6,4 a. 

CjieAOBaxe^ObHo, coexas okhch mcah mokcx Cbixb Bupa>Kea 
oxHomeHHeM (Cu) : (O) = 6,4 : 1,6, h;ih 4 : 1. 

3 AAAH H 

1. ripK noJiy^eHHH cepHHCxoro H<e;ie3a Ha 4,2 e >Ke;ie3a noui/io 
2,4 2 cepbi. Bbjpa.xHxe coexae sxoro cocahhchhh oxHomeHHeivi Haw- 
MeHbuiHX ueiu^ix HHce;i h b npoucHxax, 

2. npH pa3;io>KeHHH 6poMHCToro Ka;ibUHa h3 7 a ero iio.ay- 
qaexcfl 5,6 z OpoMa. BupasHxe cocxaB SpOMHcxoro Ka;ibUMsi oxho- 
uieHHeM ue;ibix MMcea m b npoueHrax. 

3. OpH cjKMraHHM 1,55 2 cJ)oc4)opa noJiyqaexcB 3,55 z cfioc- 
4)opHoro aHFHiipHAa. KaKOB KO/iHHecxBeHHbifl cocxaB l30c4)opHoro 
anrHApiuia ? 

4. npH OKMraHHM HeKOXoporo KOJiH^ecxea yrjieBOAopoaa oOpa- 
30Ba;iocb 3,3 z yr/ieKMc;ioro rasa h 2,7 2 boabi. OnpeAe;inTe 
KOAHMecTBeHHbifl cocxaB ypAeBOAopoAa (cocxaB yrAeKHc;ioro rasa 
H BOAbi CM. Bbime B npHMcpax 2 h 3). 

5. ilpH OKHraHHH 1,9 2 cepoyrjiepoAa o6pa30Ba;iocb 3,2 2 
cepHHCxoro rasa, coAepjKamero na 1 eec. q. cepw 1 Bee. h. 
KHC.riopoAa. OnpcAeAHxe coexas cepoyxAepoAa h BbipasHxe ero 
B iipoueHTax, 

6. CocxaB cepuHCxoro cepcCpa Bbfpa>KaeTca oxhoiuchhcm 
(Ag):(S) = 27 :4. CKO/ibKO rpawMOB cepeopa mokho no;iyHHXb h 3 
124 2 9xoro BemecxBa? 

7* ripH CA<HraHHH HCKOTOpOrO KOAHMeCTBa MUlUMlKOBHCXOrO 
BOAOpOAa ObiAO noAyMeHO 0,66 z MbiiubHKOBiicxoro aHrMApwaa 
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(coflepwamero 75,8®/o MHiubJiKa) h 0,18 a boau. BupasHTc cocTaa 

MbilUbflKOBHCToro BOTOpOfla B HpoiieHTax. 

8. npH OKHraHHH 16 a cepHHGxoft MeiiH (coiiep>Kamefi 80 7o mczih 
H 207o cepu) no;iyMH;iocb 16 z okhch mcah h 6,4 z cepHHCToro 
raaa. OnpejteiiHxe cocxaB no^TyneHHbix coejiHHeHMft, BwpasHB ero 
OTHOmeHHeM HaHMCHbUIHX uejibix HHCe/l. 

9. CkOJibKo rpaMMOB BOAbi no/iyMHxCH npa c>KnraHHH 20 z 
yr;ieBOiiopoAa, coiiepMcamero 257o BOiiopoAa h 75% yrAepoaa? 

CocxaB BOAu BbipaTKaexcH oxHOiueHMCM (H):(0) = l:8. 

10. ripH pasAOKCHHH 50 z yrACKHCAoro KaAbUHfl noAyqHAOCb 
28 z OKHCH KaAbUHB' H 22 2 yrACKHCAoro rasa. SHaa, qxo b okhch 
KaAbUHB na 5 bcc. q. KaAbUHH ripHXOAHxcsi 2 eec. q. KHCAopoaa, 
a B yrACKHCAOM rase na 3 see. q. yraepcAa 8 eec. q. KHcaopOAa, 
paccqHTafixe cocxaB yrAeKHCAoro KaAbuna. 

2. SKBHBaAeHTbl. SaKOH KpaXHbIX OXHOlUeHHH 

SKeueaAeHTGM SAeMenra HasbiBaerca MMono, Koxopoe noKa- 
suBaex, CKOJibKO eecoBhix qacxefl sjieMenxa coeAHHHerca 
c 8 Bee. q. KHCAopoAa mah c 1 (xoqHee, 1,008) eec. q. 80 Ar>* 
poAa HAH sawemaex xe >Ke KOAHqeciea KHCJiopoAa h BOAopoaa 

B HX COeAHHeaHHX. 

dAeMeHTbi coeduHHfOTCH dpye c dpyaoM u aaMecnafor odun 
dpyeoeo e KOAUHeermx, nponopt{uoHaAbHbix ux sKeuanAeniuH 
(aahOH 9KBHBaAeHXOB). 

Ha 38K08a aKBHBaAearoB HenocpeACTBeHHo sbi'reKaex: 

1) qxo qHCAa 8 aab KHCAopoAa h 1,008 aab BOAopoaa 
flBABiOTCH SKBHBaAeH raMH aiHX aAeMeHTOs; 

2) qxo BKBMBaAeHX SAeMeHxa mo>kho onpeAeAHXb no co- 
craBy ero coeAHHeHHa c ApyrnM SAeMeHxoM, ^KBHBaAeHT koto- 
poro H3BecTea. 

Ecah SAeMeHX o6pa3yeT HecKOJitKo coeAKHCHuft c ApyrHM 
9AeMeH70iv5, TO SKBHBaAeHT epo, oqeBHAHO, OyAex HMexb paa- 
AHqHbie 3HaqeHHH b 38bhchmocth ox Toro, H3 KaKoro coeAHHe- 
HHH OH ChiA BUqHCAeH. Ho BCe 9XH paSAHqHbie SHaqeHHH 9KBH* 

BSAeaxa CyAyx oxHocHibCH Apyr k Apyry, ksk He6oAbajHe 
ueAbie qHCAa. 

Koeda dea SAeMenTo odpaayfCT necKOAbKo pa^AUHHbix co^ 
cduHeHuH dpya c dpyeoM, eecoebi^ KOAuneerna odnoao 9Ae- 
Mema, npaxodnui^uecH a 9 tux coedunenunx hq odno u ro 7/ce se- 
coeoe KOAuneciao dpyaoao SAtMema, qthochtch Meofcdy co6oCl, 

KQK H€ 60 AbWlie t^eAbie HUCAQ (aaKOH RpatHhlX OXHOmeHHS). 

noHHTMe o6 sKBHBaAeHre h aaKoa 9KBHBaAeHioB paenpo* 

CTpaHHioTCH a aa CAOACbbie BeuiecxHa. 
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dKeueaAeuTOM cAoofCHoao eemecrea HaabiBaercH eecoBoe 
KOJiHqecTBo ero, BsaHMOAeficTByiomee 6e3 ocTaiKa c 1 Bee. n. 
BOAopoAa HJiH c 8 Bee. n, KHCJiopoAa hjih Boo6me c 1 skbh- 
BajieHTOM Jiio6oro Apyroro BemeexBa. 

TaKHM o6pa30M, Bce BeuiecTBa B3aHM0AeHCTByi0T Apyr 
c ApyroM B BeeoBhix KOJiH^ecTBax, nponopuHOHaAbHHx hx 
SKBHBA^ eHxaM. IloaTOMy a-hh onpeAeAeHHH sKSHBaACHTa kbk 
npacToro, rax h cjio^Horo BemeexBa AoexaTO^HO ycxaHOBHXb, 
B KaKOM BeCOBOM OXHOLUeHHH OHO BSaHMOAGHCXEyeX e JIK)6bIM 
ApyrHM BemeexBOM, aKBHBaAenx Koxoporo HSBecxeH. 

KoAHHecxBo BemecxBa b rpaMMax, HHCJieHHo paBHoe ero 
9KBHBaJieHxy» HaabiBaexen apaMMdKeueaAeHTOM, 

ripHMep .1. OnpeAGAHXb aKBHBaACHX MarHHH, 3HaH, qxo 
3 Bee. n. MarHHH coeAHHHioxcH e 2 Bee, h. KHCJiopoAa. 

PemeHHe. Tan nan no saKony SKBHBaAeHxoB secoBbie 
KOJiHHecxBa, B Koxopbix MarHHH H KHCJiopoA coeAHHfliQxcH Apyr 

C APyrOM, AOAJKHbl 6bIXb npcftlOpUHOHaAbHbl HX aKBHBaJieHXBM, 
XO, o603HaHHB 3KBHBaJieHX MarHHH Hepea ^Mg H HMen B BHAy, 
HTO SKBHBaJieHX KHCAOpOAB paBHHeXCH 8, eOCtaBAHeM npO' 
nopuHio 

3 • 2 = ® 

OTKyAa HaXOAHM 

3 Mg = -^ = 12 

ripHMep 2 , XAOpHCXblH KaAbUHH COAepH<HX 36 % KaAbUHH H 
64 % XAopa. OnpeAeAHXb sKBHBaAeHX KaAbUHH, eenn SKBHBa- 
AeHT xAopa 35 , 5 . 

PemeHHe. B XAOpHCXOM KaAbUHH KaAbUHH H XAOp eo- 
eAHHCHbi B BecoBOM oxHomenHH 36 : 64 . 3 xo oxHomeHHe aoajkho 
paBHHXbCH OXHOmeHHK) HX SKBHBaAeHXOB. 0603HaHHB SKBHBa- 
jieHx KaAbiiHH Hepea 9ca , coexaBAneM nponopuHK) 

36 :64 = 3 ca : 35,5 


OTKyAa 


9o 


36 • 35,5 
64 


= 20 


ripHMep .3. BbIHHCAHTb 9KBHBaAeHX 4)0C4)0pH0H KHOAOXU, 
3MaH, HTO npH saMeiueiiHH b hch BOAopoAa KaAbuneM na 1 Bee. 4. 
KHCAOXbl HAeX 0,612 Bee. 4. KaAbUHH, SKBHBaAeUX KOXOpOrO 
pasen 20. 
iO 
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P e III e H H e. Paccy>Kflan, ksk h b npenbinymHX oiyMaax, 
cocraBJiaeM nponopuHio 

1 :0,612 = 3khc;,. :20 


OxKyaa 9KBHBa;ieHT khcjiotu 


9 


KHC;i. 


1 • 20 

0,612 


32,7 


SAAAHH 

11. npH cropaHHH 5 z ajiiOMHHHa o6pa3yeTCJi 9,44 z okhch 

aJiiOMHHHH. OnpenejiHie axenBa/ienT a;iiOMHHHH. 

12. Cy;ib(j)Hii MeTa;i;ia co^epiKHT 52 7o Mcraa/ia. Onpeiie;inTe 
SKBHBajieHT Mera/iJia, SHan, qro 3KBHBa/ieHT cepu 16. 

13. npH pacTBopeMHH B KHC/iOTe 3,06 z MeTa;i;ia Bbiiie;iB;iocb 
2,8 A Bonopona, H3MepeHHoro npn 0^ h 760 mm *. BbiHHC/iHie 
3KBHBa;ieHT MeTaji;ia. 

14. Onpe;ie;iHTe sKBiiea/ieHT Meraji/ia, 2 z KOToporo BbiTecHawT 
H3 paCTBopa MemioPi co/ih 1,132 z uem. SKBHBa/ieHi mm 31,8. 

15. Oahh rpaMM HeicoToporo Meraa/ia coeAHHsiercH c 1,78 z 
cepu njiu c 8,89 z 6poMa. Haf^AHie 3KBHBa;ieHTbi 6poMa h MeTa/i;ia, 
3HaB, qjo SKBHBajiCHT cepbi 16. 

16. 1,6 Z Ka;ibUHH H 2,615 Z UHHKa BUTeCHHlOT H3 KHC;iOTbl 

OAHHaKOBue KoaH^ecTBa BOAOpona. HaJl/lHie SKBHBa/reHT unHKa, 
3HaH, MTO 9KBHBa-?ieHT Ka;ibUHH 20. • 

17. HcKOTopoe KOJiHMecTBO MeTa;i;ia, 9KBHBa/ieHT Koioporo 28, 
BUTecHHer h 3 KwcaoTu 700 ma Bonopona, H3MepeHHoro npH 
HopMa/ibHbix yc/ioBHBX *. OnpeAe^aHie eec MeTa.fi;ia. 

18. 0/iHO H TO >Ke Ko;iHqecTBO MeTa.a;ia coeztHHaeTcn c 0,2 z 
KHC/iopona H c 3,173 z oaHoro h 3 raaorenoB. OnpeAeaHxe skbh- 
BajienT ra.aoreHa. 

19. OilHH aHTp KHC/IOpOAa BeCHT 1,4 Z. CKOabKO /IHTpOB 
KHc;iopona pacxoAyeiCfl npn cropanHH 21 2 MarHHH, sKOHsa/ieHT 
KOToporo 12? 

20. Ha BOcciaHOBaeHHe 1,8 2 OKHc;ia Meia^iJia nomao 833 ^4 
BOiiopoAa, HSMepeHHoro npn HopMaabHux ycaoBwax PaccMHrattre 
3KBHBaaeHT OKHcaa n SKBHBaaenT Meiaaaa. 

21. OKHcea Meraaaa coaep>KHT 28,57% KHcaopoaa, a coeaH* 
HCHHe Toro >Ke Mexaaaa c 4>TOpOM 48,727o 4^TOpa. PaccMHraHxe 

H3 3XHX aaHHbIX SKBHBaaeHT (})TOpa. 

22. Zlan pacTBOpenna 16,86 2 Meiaaaa noxpeOoBaaocb 14,7 t 
cepnoM KHcaoTbi, SKBHBaaeHT Koxopoft 49. Onpeaeanxe sKBHBaaeHx 
Mexaaaa h o6x>eM BbiaeanBiiieroca npH ero pacxBOpeHHn ooaopoAa. 


• 1 A Boaopoaa npn 9 Thx ycaooHHX bcciit 0,08 2. 
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23. Onpe;ie;iHTe 9KBHBa;ieHT x;iopHoro Hejiesa, sHan, mto 
1,355 z ero BsaHMO^eftCTByer 6e3 ocraiKa c 1 2 ejiKoro Haxpa, 
3KBHBa;ieHT KOToporo 40. 

24. OpH HeflTpa;iH3auHH HeKOxopofl KHc;ioxbi c^ikhm HaxpOM 
Ha 1,125 2 KHc;ioxu hacx 1 z e;iKoro Haxpa, 9KBHBa;ieHT koxo- 
poro 40. BtiHHC/iHxe 9 KBHBa;ieHX khc/ioxm. 

25. MbiuibBK oOpaayex ;iBa OKHC.?ia, h3 Koxopux oahh co^Lep* 
>KHx 65,2% As, a npyroft 75,87o As. Onpe^e/inxe 3KBHBa;ieHX 
MbiujbBKa B xoM H ApyroM OKHc:ie. KaK oxhochxcb axH 9KBHBa;ieHxy 
Apyr K Apyry? 

26. 0;iobo oOpaayex abb okhcjib, coAep>KamHx: nepBbifi 78,87o 
OAOBa H Bxopoti 66,12% OAOBa. BbHlHCAHXe 9KBHBa/ieHXbI oaoBa, 
HCXOA^ H3 COCXaBa 9THX OKHC;iOB, W HafiAHXe OXHOHieHHe MCXvAy 
no;iyMeHHb!MH Be/iHMHHaMn. 
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rjlABA II 

TASOBblE SAKOHbl. OHPEAEJIEHME 
MOJlEKVJI^PHblX BECOB FASOB H OAPOB 


1. OcHOBHbie rasoBue saKOHu 


CocTOHHHe rasa xapaKTepHsyexcH ero TeMnepaxypoH, 
BJieHHew H o6^eMOM. Ecjih leMnepaxypa rasa 0° C *, a 
HHe 760 MM px. CX., TO yCJIOBHH, npH KOTOpbIX HaXOAHTCH ras, 
HasbiBaioTCH HopMaAbHbiMH. Odi^eM, saHHMaeMbiH rasoM npH 
STHx ycjiOBHHx, npHHHTO o6o3Haqaxb ^epes a HopMaJibHoe 
AaBAeHHe Mepea po. 

Bee raabi noA^HHHiOTCH cjieAyK)m,HM aaKOHaivi: 

/. Hpu nocmoHHHou meMtiepamype daenenue, npouseoduMoe 
dannou Maccoii aasa, odpamno nponoptiuonaAbHo od'heMij easa 
(saKOH Bohjih — M apHoxxa) 

— = — HaH pv = const 

Pi V ^ 


2 . fjpu nocTOHHHOM daeACHUu o 6 ^eM dannou uaccbi easa 
yeeAUHueaeTcn npu naapeeanuu c naoicdbiM apadycoM na 
V 273 wcTb Toao o 67 )eMa, KOTopbiu aa3 sanuuaA npu 0° (saicoH 
Pefi-JIioccaKa) 



rA€ t — xeMnepaxypa no Me>KAyHapoAHOH exorpa^ycHon uiKaAC. 

Bboah b 3xy ({)opMyAy a6coAK)XHyio xeMnepaxypy T, otc^h- 
TbiBaeMyio OT aOcoJiioxHoro Hyjin — xoqKn, Ae^Kaiuen na 273"^** 
HHJKe HyAH no Me^AynapoAHOH cxorpaAycHOH uiKaAe (T = 
= 273 + ^)> noAynaeM Apyroe Bbipamenne a^hih xoro tkq 
saKona: 


V = 


273 


HAH 


V ^ ^’0 
T 273 


♦ ®C osHaqaeT rpa^ycbi xeMnepaTypbi, oTcqiiTbJBaeMbie no npHHJiiofl 
B CCCP Me^KAyaapoAHoft exorpa^ycHOH uiKaAe. 

Toqaee, aa 273,16®. 
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Tan KBK nocTonHfiaH jxji9\ ;ianHOH Maccbi rasa, 

TO MO>KHO HanHcaib 

V , V 

— - = const wm -7^ = 

/ III 

ripu nocTOHHHOM daoAeHuu ooi^eM zasa usMenneTCH npuMO 
nponopt^uoHQAbHo aOcoAfornou TeMnepuTiype. 

Ecau oice o6%eM zasa ocTaercn nocTOSiHHbiM, HanpHMep npn 
HarpeeaHHH rasa b saKpbiTOM cocyiie, to daeAenue zasa uiue- 
HHeicH npHMO nponopi{uoHaAbHO aOcoAiomod reMneparype 

P __ Px 
^ ~ 7 \ 


nojibsyncb npHBe;ieHHbiMH saKonaMH, mo>kho npoHBBOiiHTb 
paajiHMHbie pacneTbi, KacaioiUHecn: 1) HSMeHeuHn ziaB^iennn 
rasa b aasHCHMOCTH ot o6T>€Ma n TeMneparypni, 2) HsivieHeHHB 
oSteMa rasa b saBHCHMocTW ot ;iaB^eHHfl h TeMneparypbi *. 

flpHMep 1. ripH ueKOTopoH TCMnepaType AaBJieuHe rasa, 
saHHMaioiuero 06 'beM 3 4 , paBHO 700 mm. KaKOBO cxaneT Aa- 
BJieHHe, ecjiH, ne H3Mem9\ TeMnepaxypu, yMeHbUJHTb 06 'beM 
AO 2,8 4 ? 

Pe uj e H H e. FlpoHSBeAeHHe oOi/CMa rasa na ero AaeACHHe 
ecTb BCJin^HHa nocToaHHan npH ashhoh TCMnepaType. 06o3Ha- 
qaa hckomoc AaBJiCHwe qepea p, mo>kho HanwcaTb 
p . 2,8 = 700 ‘ 3 


OTKyAa 


700 • 
2 


750 MM 


npHMCp 2, ripH 27® o 6 T)eM rasa paBCH 600 ma, KaKofl 
oCxeM saHMCT ras npn 57 ®, ecna AasACHHe 6 yAeT ocraBaTbca 

nOCTOaHHbIM? 

P e IB e H M e. OOosnanHM HCKOMbifl oCbcm nepea c^i, a coot- 
BetCTByioiuyK) CMy TeMoepaxypy qepea 7 i. TorAa 

V __ Vi 


* OcHOBHbIM ra'JOBblM SaKOHaM TOMHO nOAMHHaiOTCn TO;ibKO Taiv HaSbl' 
BaeMbie h ;; e a b h bi e rasbi. B BOoOpa^i^aeMOM nAeajibHOM rase MO»ieKyjibi 
npeAcxaBJiHioT coOoh tohkh (t. e. He HMeioT oOteMa) h ne OKasbioaioT 
HHKaKoro BOs.^eficTBHH 4pyr Ha Apyra. 

PeajibHbie rasbi iiecKOJibKO otkjiohhiotch ot yKasaiiHbix saKonoB, w 
TCM CHJibHee, ^leM HHHce leMnepaTypa h qe.M 6o;ibme AaBjieiiHe. flosTOMy 
B C4yqae OojibuiHX AaB.aeHHS mil hhskhx xeMnepaiyp pacneiu aeaTiiorcH 
JlHUlb npH6jIH>KeHHb]MH. 

M 
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rio ycJioBHio 3a;ia'iH v — 600 ma, T — 273 + 27 = 300° K * h 
F i = 273 57 = 330° K. FIoACTaBJiaji sth snaBeHHH, noJiynaoM 

600 

300 330 


OTKyAa 


= 


600 • 330 
300 


= 660 MA 


ilpHMep 3. OpH 15° aaBJlCHHC B OaJIJlOHe C KHCJ10pOB,OM 
paBHO 90 am. npH i<aKoft reMneparype oho CTaiier pasHbiM 
100 am} 

P e m e H H e. Sa^ana pemaerca aHajiornoHO npeAUAyiuefl: 

P Pi 

f- T, 


OycTb HCKOMaa xeMneparypa Fi. Tor^a F = 273 + 15 = 288, 
/) = 90 am. Pi = 100 am. floACTaB^iafl 3 th SHaaeHHH b ypasao- 

HHC, nojiyqaeM 

90 ^ 100 
288 Fj 


OTKyAa 


F, 


288 • 100 
90 


320°K= 47°C 


ripHMep 4. npH 25° H 745 mm AaBJieHHH HeKOTopoe Koan- 
wecTBO rasa BaHHMaex odteM 152 ma. BbiHHCAHTb, KaKOH 
oO-bCM aafiMCT 3 to me KO^HiecTBO rasa npn 0 ° h 760 mm 
(TaKofl pacHCT HaabiBaercfl npHBeAeHHCM o6-beMa rasa k Hop- 
MaAbHblM yCAOBHHM). 

PemeHHe. PaccHHiacM cnepsa, KaKofi o6-beM (oi) aafi- 
MCT raa, ccah, ocTasAHH xeMnepaxypy HeHSMCHHofl, yBCAHaHTb 
AaBACHHe AO 760 mm: 

. 760 = 152 • 745 




152 • 745 
760 


= 149 MA 


TaKHM o6pa30M, ripn HopMaAbHOM AaBAeHHH H Toil we teM- 
nepaxype 25° o6x>eM rasa OyAex 149 ma. 

Tenepb, ocxaBAHH AaBAeHHe HeHSMeHHHM, noHHSHM xemne- 
paxypy ao 0° h paccHHxaeM hobuh oOi^eM rasa Vq. 


• °K osHaqaer rpaaycbi TeMnepaxypu, orcHHibiBaeMofl or a6coaioT- 
Horo Hyaa. 


15 
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TaK KaK = 149 ma , 
= 273= K, TO 

V« _ 149 
273 “ 298 


r, = 273 + 25 = 298= K 


273 • 149 
298 


= 136,5 


Ml 


a 


7*0 = 


SaBHCiiMOCTb Me>i<Ay oCtjCmom rasa, A^BJiCHHeM h TCMnepa- 
xypoH oSbBiHO Bbipa>KaeTCH oahhm o6ii;hm ypaBHenaeM, o6^- 
eAHHHioiuHM aaKOHbi Bohjih — M apHOTTa h I efi-JlioccaKa 


FAe p — AaB-nenae a v — o6veM rasa npa AannoS reMnepa- 
Type T'; 

Po — HopMajibHoe AaBJieHHe a c^o — o6t>eM npa HopMaAb- 
Hhix ycJiOBHax *. 

ripaBeACHHoe ypaBHenae no3BOA?ieT naxoAHib AioSyio h3 
yKasaHHbix b hcm BeAHuna, ecAH ocxajibHbie HSBecxHbi, B qacx- 
HocTH, onpeAejiafl h 3 aero t^o, aaxoAHM 


riOAbSyaCb 3TOH (} 30 pMyAOH, M05KHO Cpasy npHBOAHTb AK)- 
6ofi o6^eM rasa a HopMaAbHbivi ycJiOBHBM, ecjia HSBecxHbi 
Tewnepaxypa h AaBAenae rasa HanpHMep, noacxaBAHH b aee 
AaHHbie H3 npeAbiAymeA aa^a^a, noAy^aeM 


745 • 152 • 273 
7G0 298 


136,5 MA 


3A A Aq H 

27. AaBJieHHe rasa, aanHiviaiouiero o6T>eM 2,5 paBHO 1,2 am, 
KaKOBO cxaHex AaB/ienHC, ec;iH, He HSMeHHH xeMnepaxypy, OKaib 
raa no o6^eMa b 1 

28. HeKOxopoe Ko;iH4ecTBo rasa npw AaB;ieHHH 2 am saHHMaer 
o6'beM 30 A, KaKOMv iiaBJieHHiO huao nonBeprHyxb ras npH no- 
CTOflHHOf^ xeMnepaiype, mtoSli o6x»eM ero cxa;! panen 25 4? 

29. Omiu rpaMM oosayxa ripH HopiviaabHux yc^ioBHHx saHHMacx 
oO-beM 773 MA, KaKoA o6T»eM saflMex xo >Ke KoaHMecxBO BOSAyxa 
npii 0° H 700 MM? 

* 3ro ypasHCHHe ;ierKO BbiBo;:;HTca \\3 npeAHAymefi sa^a^H, ec;iH pe- 
ujaxb ee b o6iueM Biue, nojibayacb dyKsenabiMH o6o3Ha^eHH5iMH. 

10 
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30. B CTa;ihHOM 6 a;i;iOHe cMKOCTbio 12 a naxo^HTCH khc;io- 
poji noil ;iaB;ieHHeM 150 am npn 0^. Ckojibko / iHTpoB khc lopoAa, 
iipHBe^tenHbix K HopMa/ibHUM yc/iOBHJiM, MOKiio no;iyqiiTb lu laKoro 
6 a;iaoHa? 

31. ripn 0" H 890 MM 28 z aaoia aaHHMaiOT o6T>eM 19 

Kai<oft oG^eM ohh saHMyx npn HopmjibHbix yc;iOBHflx? 

32. ripH TeMneparype 17° neKoropoe Ko;iHHecTBO rasa saHH- 
Maex o6i>eM 580 ma, KaKofl oOtjCm saftMex sxo >Ke Ko.aH4ecxBO 
rasa iipn 100°, ec;iH AaB;ieHHe ero ocxaHeiCH HeHBMeHHUM? 

33. Ha CKOAbKO rpa^ycoB naAO Harpexb raa, HaxoAHiuHfica 
B saKpbixoM cocyAc npH 0°, HxoObi AaBACHHe ero yBCAHUHaocb 
BABOe? 

34. ripH 27° o6T>eM rasa paBHBexcB 150 ma, Jlo KaKOfl xeMnepa- 
xypu HaAO Harpexb ras npH nocxoHHHOM AaBACHHH, qxoObi oOtjCm 
yBeAHMHAca ao 200 ma? 

35. JlaBAeHne rasa b saxphixoM cocyAe npH 12° paBno 750 mm. 
KaKOBo cxaHCT AaBACHHe, ecAH Harpexb cocyA ao 30° ? 

36. ripH 7° AaBAeHHe rasa b saKpuxoM cocyAC paBHo 720 mm. 
HaCKOAbKO yMeHbUIHXCB AaBACHMe, eCAH OXABAHTb cocyA AO — 33°? 

37. ZlaBACHHe rasa b saKpwxoM cocyAe npH 21° paBHo 840 mm. 
Ho KaKOfi xeMnepaxypbi hsao oxahahtb ras, htoGu AaBAeuHe cxaAO 
HOpMaAbHWM? 

38. CxaAbHOfi OaAAOH HanoAHCH asoxoM npH 150 am h 18°. 
ripeACAbHoe AaBACHHe aah GaAAOHa 200 am, Upu KaKOft xeMne- 
paiype AaBACHHe asoxa AOCXHrHex sxofl eeAHHHHbi? 

39. npM 15° M 720 MM HeKOTOpoe KOAHqecxeo rasa saHHiwaex 
oCijeM 912 MA. KaKo^ 06 'beM saftMcx sxo >Ke KOAHMecTBo rasa 
npH HOpMaAbHbIX yCAOBHHX? 

40. ripMBeAHTe K HopMaAiiHbiM ycAOBHviM 608 MA rasa, hmck)- 
mero leMnepaxypy 91° h AaBACHHe 740 mm, 

41. MMeexcB 5 a rasa npw 27° h 720 mm. KaKoft oO'beM 
saflMex 9X0 me koahmccxho rasa npH 39° h 780 mm? 

42. npH BSHMMOA^ftCXBHH 1,28 Z MCiaAAa C BOAOH BhlACAHAOCb 
380 MA BOAopoAa, MSMepeHHoro npH xeMnepaxype 2 1° m AaBACHwa 
784 MM. HaHAHie SKBHBaAeHx MexaAAa, 

2. napuMajibHoe AaBACHwe rasa 

JIaBAeHHe rasa na cienKH cocyAa, b KoiopoM naxoAHTCA 
ras, odycAOBAHBaercn yAapaMH ero MOACKyA. noaioMy npii- no- 
CTOBHHOfl xeMnepaxype ASBAeniie rasa npHMo nporiopuHOHaAbno 
HHCAy MOACKyA, C0Aep>KauiHxcH B cAHHHue oG-bCMa rasa. 

Ecah b cocyAe naxoAHTcn cMecb necKOAbKHx rasoB, to 

Ka^KAbllj H3 HHX npOHSBOAB l TS KUC ASBACHHC, KaKOS OH npO- 
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6bi, saHHMan OAHU Bccb cocyA. Ta ^acrb oGiuero a^' 

BAGHH/I raSOBOH CMeCH, KOTOpayi npHXOAHTCH Ha AOAIO ABHHOrO 
raaa, iiasbiBaercH napi{uaAbHbiM daeAenueM ra3a. 

06u{ee daeAcnue easoeou CMecu paeno cijMMe napipiaAbHbix 
daeAenuu OTdeAbHbix easoe, oOpasyiomux CMecb (saKOH XtaAb- 
TOHa). 

Snan napuHaJibHbie AaBAenHH oxAeAbHbix rasoB, cocTaBAHfO- 
u),Hx raaoByio cMecb, acpko BbimicjiHib h o6mee ABBAGHiie 
CMecH. Hao6opoT, no o6'beMHOMy cocxaBy h oCmeMy ahejichkio 
CMeCH MO>KHO paCCHHXaTb napUHEAbHUe AaBAeHHH COACpJKa* 
lUHXCH B CMeCH xasoB. 

npHMep 1. CMeuiHBaiox 2 a KHCJiopoAa n 4 a cepuHCxoro 
raaa. 06a rasa bshth npH OAHnaKOBOM AaBAeHHH 750 mm, 
OObcm cmccu 6 A, OnpcAeAHTb napuHaAbHbie AaBAeHHH 
raaoB b cMecH. 

P e Lu e H H e. 06-beM KHCAopoAa yBeAHHHACH nocjie CMeuie* 
HHH B 6:2 = 3 paaa, oO-bCM cepHHCxoro rasa b 6 : 4 = 1,5 pasa. 
Bo CXOAbKO >Ke pa3 yMCHblUHAHCb AaBACHUH COCXaBAHIOmHX 
cMecb rasoB. CAeAOBaxeAbiio, napuHaAbHbie AHBAeHHH raaoB 
paBHbi: 

AaB^ieiiHe KHCJiopoAa ...•••• . 750:3 = 250 mm 
. cepHHCToro rasa 750 : 1,5 = 500 » 


H3 pemeHHH axoro npHMepa cjicAyex, qxo napiiuaAbHue 
daeACHUH easod nponopt^uoHaAbHbi ux od'beMHOMy codepofca- 
HUfo e CMecu, 


IlpHMep 2. CMeuiHBaiox 3 a yrAeKHCAoro rasa c 4 a khc- 
AopOAa H 6 -/i aaoxa. JtasAeHHe yrAeKHCAoro rasa ao CMeuiH- 
BaHHfl paBHHAOCb 720 MMf A^BJICHHe KHCJIOpOAB 810 MM H AH- 
BAeiiue aaoxa 680 mm. 

OO'beM CMecH AOBeACH ao 10 a. OnpeACAHXb ee ASBACHHe. 
PeuieHHe. PaccyA<AaH anaAorHUHO npeAbiAymeMy, iia- 
xoAUM napuHaAbHbie abbachkh oxAOAbHbix raaoB CMecH: 


AaB;ieHHe yr;ieKHc-ioro rasa 
, KHCJIOpOAa . . . 

, asoxa 


720-3 

10 

810-4 

10 

680-6 

10 


= 216 MM 


= 324 . 


= 408 . 


06u;ee AaBAenne raaoBofi cmbch (p) paBHO cyMMe nap- 

AHaAbllblX ABBACHhA OTACvfIbUbIX XaSOB 

p = 2-16 + 324 + 408 = 948 mm 
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ripuMep 3. cMecb co;iep>KHT 30% MeraHa n 70% 

BOAOpo^a no o6T:>eMy. /XaBJieHHe CMecH 800 mm. OnpcAejiHTb 
napmiajibHbie jiaBJieimn cocTaBvi5iiomHx CMccb rasoB. 

P e uj e H ii e, Taic KaK napuHa;ibKbie AaBJieriiiH raaoB npo* 
nopuHonajibHbi o6'i>eMi[OMy coAcp^aiiHio raaoB b cmcch, to 
onpe^ejieHHH hx hbao pa3;ic./iHTb 800 Ha nacTH, riponop- 
HHOHajibHbie 30 h 70: 

ilau;iei:ne Mciaria , , 

. BOAOpOAa . 


800-30 


’ 100 
800-70 


= 240 MM 


100 


- = 560 


3AAAHH 

43. ra3onaH cMecb npwroroBaeHa h 3 2 4 Boziopo^a, BSHTbix 
npii Aari.^eHHM 700 mm, vi 6 a Merana, BajiTux iipH itaoaeHHH 
840 MM. OO-bCM CMecH paseH cyMiwe oO-bCMOB bshtux raaoB. 
KaKOBbi napuHaahHbie aaeaeiiHH raaoB b CMecH h o6i.uee AaaaeHHe 
CM ecu ? 

44. ATMOc4)opHufl Bosnyx conepncHr 21% KHcaopo^a no 
ooTjCMy, KaKOBo napuHaabHoc AaBJieHHe Kucaopoiia b Bosayxo 
npH HOpMa^bHOM iiaBJICHHH? 

45. B raaoMeipe Han Bonoft HaxonnTCJi 7,4 a KHcaopona npH 
TeMneparype 23 ° h nsBaeHHH 781 mm, /taeneHne BonJiHoro napa 
npn 23 paBHo 21 mm. Kaxofl o6i>eM saiiMex naxonninuficH b raao- 
Mexpe KHc^opon npw HopMaabHux yc,aoBH5ix*? 

46. CMeuiHBaFOT 3 a aaoxa, HaxonHuieroca non naeneHneM 
720 MAij c 2 4 KHcnopona. 06'b6 M cmsch 5 4, a o6iii66 nao/iCHHc 
732 MM, KaKOBO 6biao naBneuHe BSHToro KHcnopona? 

47. HMeioTCH 2 4 KHcnopona npH naBaennH 756 mm. CKOabKO 
aHTpoB aaoxa, bshtmx npH raKOM x<e nasneHHH, nano npii6aBHTb 
K KMcaopony, htoObi napunanbHoe naBaenne nocaennero b cmbch 
paBnaaocb 630 mm? 

48. PasoBaH CMecb coctoht h 3 okhch h nByoKHCH aaora. 
BbiqHcaHxe oObCMHoe conep>KaHHe raaos b cmcch, ecnw hx nap- 
UHansHbie naBacHHq pasHbi cooToexcTBeMHo 272 h 528 mm. 

49. /lea Oanaona c KHcnoponoM CMHocTbio 3 k 4 4 coennHCHu 
TpyOKOfi c KpaHOM. npH saKpfaiTOM Kpane nasaeuHe KHcnopona 
B nepBOM oannoHe paBHO 420 mm, bo exopoM 777 mm. TcMne- 
paxypa rasos oniiKaKOsa. KanoBo 6ynex naBaenne b 6aaaoHax 
npH toM >Ke TCMnepaiype, ecnn OTKpbixb KpaH? 


♦ ripH peiueH-HH sanaMH ywiTe, qTO nasjieHHe a raacMerpe npencras- 
jiHCT coooft cyMMy napuHajibHux naajienHH KHCJiopona h HacumenHoro 
BonHHoro nap a. ; 
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50. FasoBaH cmecb npHroToeacHa h 3 3 ^ MeTana, B3HTOro npn 
720 M.H, 4 A BOAopoaa npw 630 mm k \ a okhch yraepofla npii 
816 MM. OO-bCM CMCCH paBCH 8 A. OnpeAeame napuuaabiiue 
flaujiciiiiii rasoB b cmbch h oOmee aaBaeiiiie cmech, < 

3, 3aKOH ABoraflpo. 06-beMHbie othoiuchha 
MCHcjiy peampyioiUMMH rasaMH 

B paenbLX o6i>eMax AtoObix eaaoa npu odunaKoeod reMne- 
parype u odmaKoeoM daeneHUu codepofcurca odunaKoeoe hucao 
MOA enyA (saKOH ABoraApo). 

nepe(})pa3Hpyfl stot sskoh, mo>kho CKaaaxb, ccah pas- 
iibie oO'bCMbi paaaHqHbix rasoB npH oAHHaKOBofl xeMnepaxype 
coflepjKax oAHHaKOBoe UHcao MoaeKya, xo h AaBaemie sxhx 
raaoB oAHHaKOBO. CaeAOBaxeabHO, npH nocxoannoM oObCMe a 
nocxoHHHOH xeMoepaxype AaBACHHe rasa aaBHCnx xoabko ox 
UHCA a MoaeKyA, ho hc aasHCHX ox hx npupoAbi 

Od-beubi ecTynatomux e peaKyuto zaaos othochtch opya 
K dpyay u k od^eMau odpaaytomuxcH aasooOpasHbix npoayK- 
Toa peaKt^uu, kok nedoAbtaue liCAbie hucau (saKOH oObCMHbix 
oxHOiueHHH PeH-JIioccaKa). 

SnaHHe oO-beMHUx oxHomeHHfi MeH<Ay pearnpyiomHMH ra- 
3aMH no3Boaflex ycxaaaBAHBaxb cocxaB MoacKya noaynaio- 
mHXCfl BBiuecxB. HaoCopox, 3Has) cocxas MoaeKya hcxoahux 
B emecxB h npoAynxoB peaKUHH, aerKO paccuHxaxb oxHomeHne 
o6T>eMOB yqacTByiomHX b peaKUHH raaoB, ccjih xcMnepaxypa 
H AaBJieHHC HX OCXaKyrCH HeHSMeHHUMH, HAH BblHHCJIHXb npoHC- 

xoAHiuee B peayabxaxe peaKUHH HSMeHenne AaBaeHHH, ecaa 
peaKUHH npoxeKaex b aaMKuyxoM npocxpancxee npH nocxoau- 
Hofl xeMnepaxype. 

npHMep 1. npH B 3 aHMOAeficxBHH OKHCH a30xa NO C KHCAO- 
poAOM H3 2 oO-beMOB OKHCH a30xa H 1 oOxeMa KHcaopoua no- 
ayqaioxcH 2 oO-bCMa hobopo rasa. YcxaHOBHXb (})opMyay o6pa- 
sviomerocH rasa. 

PeiueHHe. Tan kbk b paBHbix oO^eMax rasoB npH npo- 
HHX paBHbIX yCAOBHflX COAep>KHXCfl OAHHaKOBOe HHCyiO MOJie- 
KVA XO H3 AaHHux saABUH fienocpeACXBeHHO BbixeKaex, mxo 
K aHiABie 2 MOACKyAbl OKHCH 330X3, BSaHMOAeilCXByfl C 1 MO.ie- 
KVAofi KHCAopoAa. oOpasyiox 2 MOACKyAbi hobofo laaa 

OOosHauHB cocxaB MOAeayA oOpasyiomerocH rasa (popviy- 
Aofi N^Oy, MOJKHO BupasHXb npoHcxoAHiuyio peaKUHio ypaB- 
uenHeM 

2N0-[-02 = 2N,.0, 
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no^cMCT HHOia aroMOB aaora h KHCViopo^a b jieBon Macrii 
ypaBneHHH noKasbiBaer, mto b cocTas 2 MOJieKyji iioBoro rasa 
AOJDKHbl BXO/lHTb 2 aTOMB aSOTB H 4 aTOMa KHCJIOpOAa, T. 6. 
qjo wojieKyjia ero coctoht h 3 1 axoMa aaora h 2 aroMOB khc- 
jiopoiia. C^ejaoBaxejibHO, 45opMyjia rasa: NO 2 . 

npHMep 2. npH ropcHHH Merana CH 4 o 6 pa 3 yK)TCH yrjie- 
KHCJibiH ras H BOA^Hofl nap. KaKOBbi oTHomeHHH M^yKjxy oSb- 
eMaMH yqacTByiouiHX b peaKUHH raaoB, ecjin ohh HSMepenbi 

npH OAHHaKOBbIX yCJIOBHHX? 

P e m e H H e. flpw nojiHOM cropanHH Mexana na Ka>KAyio 
ero MOJiexyjiy pacxoiiyioxCB 2 MOJieKyjib] KHCJiopoAa, b pesy^b- 
xaxe qero o 6 pa 3 yK)xcyi 1 MOAeKyjia yrAeKHCJioro rasa a 2 m.;- 
jieKyAbi BOAHHoro napa: 

CH4 + 2O2 -- CO2 + 2H2O 

3x0 snaqHx, qxo h 3 1 oG-beMa Mexana a 2 06 'beMOB khcjio- 
poiia no.ayMaioTCH 2 oO^eivia boahhopo napa n I 06 'beM yrAe- 
KMc,.ioro rasa, H3MepeHHbie npn xex >Ke ycAOBHsix. 

ripMMep 3. B saMKHyxoM cocyAe naxoAHxcn cMecb SKBHBa- 
jienxHbix KOJiBMecxB BOAopoAa H KHCAopoAa npn xeMnepaxype 
Bbiine 100°. KaK HSMenaxcn aaBAenne b cocyAe, ecAH BbisBaxb 
B3pbiB CMecH H aarcM npHBecxH coAep>KHMoe cocyAa k nepBO- 
HaqaAbHOH xeMnepaxype? 

P e m e H H e. ZIab o6pa30BaHHfl MOAeKyAbi BOAbi rpeOyiorcn 
2 axoMa BOAopoAa h I axoM KHCAopoAa. CACAOBaxeAbno, npn 
BSaHMOAeHCXBHH BOAOpOAa C KHCAOpOAOM H3 Ka>KAbIX 2 MOAC- 
KyA BOAOpOAa H 1 MOAeKyAbI KHCAOpOAa nOAyMaKDTCJl 2 MOAe- 
KyAbi BOAbi HAH BOAHHOfO iiapa. TaKHM o6pa30M, B peayAbxaxe 
peaKUHH oOiuee hhcao MOAenyA yMCHbmaexcH b IV 2 pasa. 
A xaK KaK peaKUHH nporeKaex b saMKHyroM coc^^Ae, x. e. npH 
nocxoHHHOM o6^eMe, h no OKonqaHHH peaKunH cocyA npHBO- 
AHXCH K nepBOHaqaAbHOH xeMnepaxype, ro yMeiibinenHe qncAa 
M0A€KyA B IVa paaa BAenex sa co6oh xaKoe A<e yMCHbUTCHHe 
AaBAenHH, 

3^JX^H M 

51. ripH BSaHMOAeflCXBHH OKHCH yi'AepOAa C XAOPOM H3 1 oS^eMa 
OKHCM yraepoAa h 1 06'beMa xAopa o6pa3yexcfl 1 o^^eM (J)ocreHa. 
ycxaHOBHxe (})opMyAy (})ocreHa, 

52. riocAe Bspbiea cmbch, cocxoHBmeH m3 1 o6T>eMa HCcaeAye- 
Moro rasa m 1 o^'beMa eoAopoAa, ncAywHACH 1 oCijeM boahhopo 
napa h 1 oCxiCM asoxa. Bee HSMepenHs npoHSBOAHAHCb npH oah- 
HaKOBbix ycAOBHHX. HaftAHxe (})opMyAy HccAeAyeMoro rasa. 
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53* ripH OKHraHHM 1 oG-beMa neKOToporo raaooOpasHoro yr/ie- 
BOAOpOAa o6pa3yiOTCfl 3 oC^eMa yrACKHCAoro rasa h 4 oC^eMa 
BOAflHoro napa. Bee o6'beMU MSMepeHw npn OAHHaKOBUx ycAODHnx. 
ycTaHOBHTe 4)opMyAy yrAeBOAopoAa. 

54. Ha CKOAbKnx htomob coctoht MOAenyAa napoo6pa3Horo 
(})oc4)opa, ecAH oh pearnpyet c khcaopoaom b o6'beMHOM otho* 
ineHHH 1 :5, oCpasya (j}Oc4)opHbitt aHrHApHA? 

55. ripH ropeHHH aMMHaKa b XAope npoAyKraMH peaKUHH 

flBA«K)TCH XAOpMCTbift BOAOpOA H 3301. B KBKHX Od'bCMHblX OTHO- 
lueHHflx BsaiiMOAeflCTByioT npH axofl peaKUHH awMHaK h XAop h 
K; KOBO OTHomcHHe Me>KAy oC'bCMaMH noAyqaiomHxcH raaoB? 

56. OpH OKHCACHHH aMMwaKa B npHcyrcTBHH KataAHaaTopa 
npoAyKxaMH peaKUHH hbabiotcb okhcb asora NO h boabhoK nap. 
B KaKHx o6'beMHbix oTHOuieHHax BsaHMOAeflciByioT npH arofl peaK- 
miH aMMKaK h khcaopoa h KaKOBO oTHoineuHe Me^KAy o6'beMaMH 
noAy^aioiuHxca rasoodpasHbix ripoAyKTOB? 

57. B KHKHX O^TjeMHUX OTHOmeHHBX BSaHMOACflCTByiOT aUCTH- 
AeH CjHg H KHCAopoA HpH ropcHHH aueiHACHa? 

58. CkOvTL'Ko AHTpoB ypAeKHCAoro raaa noAyMaeTCB npn cropa- 
HHH 2 A- dyrana C^Hjq, ecAH o6a rasa HSMepaioTCH npn OAHHa- 
KOBLIX yCAOBHHX? 

59. ripH OKHraHHH sTHACHa C2H4 ' oOpasocaAocb lb a yrAe« 
KHCAoro rasa, HSMepeHHoro npn xex x<e ycAOBiiBX, npn kbkhx 
H axoziHAca axHAeii. Ckoalko AHipcB STHneHa Cliao coxoiceHO? 

60. CbOAbKO AHipOB KHCAOpOAa HOTpeOyeTCB AAil OKHraiJHH 
10 A cepOBOAopoAa, ccah npOAyKxaMH peaKUHH HBABioxca cepiiH- 
cxbi(^ ras H BOAa? 

61. flocAe BspbiBa 20 ma cmcch BOAopoAa c khcaopoaom 
ocxaACCb 3,2 ma KwcAOpoAa. HaHAHxe h Bbipasuxe b npoueiiiax 
06'beMHbiK coexaB CMecM. 

62. CMeujHBaiox 1 06'beM okhch asoxa NO c 2 oObeiviaMH 
KHCAOpOAa. Bca okhcb asoxa npeBpauiaexca b AsyoKHCb asoxa NOg. 
OripcAeAHxe oCx^eMHufi coexaB noAyqenHOtt rasoBOfl cmcch. 

63. npH npoxo>KAeHHH cmcch paBHbix ooiDeMOB cepHHCxoro 
rasa h KHCAopoAa Mcpea KOHxaKxubitt annapax 90% SO^ npespa- 
u’aexcfl B SO3. OripeAeAHxe oO'bCMHbiH coexaB BbixoABUieri hs 
KOHxaKXHoro annapaxa rasoBoft cmcch. 

64. B CraAbHOM UHAHHApe HaXOAHXCB CMCCb paBHbIX oSTjCMOB 
BOAopoAa H KHCAopoAa npH 150® noA AaBACHHCM 0,2 am. KaKOso 
OyACT AaBACHHe a uhahhapc hocac Bspbisa cmcch h npHBeAeuHB 
coAep)KHMoro UHAHHApa k nepBOHaqaABHOft tCMnepaxype? 

65. KaK . HSMCHHXCfl ABBACHHe raSOBOfi CMCCH, naXOAHmettCH 
B saMKHyxoM coevAe h coexoamefl hs 1 oC'beMa asoxa h 3 o6i>e- 
MOB BOAOpOAa, CCAH HOAOBHHa 330X3 npeBpaTHTCa B SMMHaK? 
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66. B aaMKHyroM cocyAe naxOAMTCJi CMecb, cocTOHuian h3 
3 oG'bCMon KHc;iopo;ia h 1 o6T>eMa Merawa npH xeMnepaxype 120"^ 
11 AaBjieHHH 0,5 am, KaKOBO Gy^ex AaB;ieiiHe b cocyiie, ec/iH bw- 
soaxb B3pbiB cMecH H npHBecxH coixep>KHMoe cocyiia k nepBona- 
Ma;ibHOft xeMnepaxype? 

67. B saKpwxoM cocyAe HaxoiiHxcB npw 150° CMecb 3kbh- 
eaaenxHbix kojimmccxh KHcaopOAa h auexHJieHa C 2 H 2 . Kan hsmc- 
HHxcfl ;iaB;ieHHe b cocyA©, tcjiw BbisBaxb BSpbiB cmccm h npHBecxH 
coAepHHMoe cocyjxa k nepBOHana/ibHofl xeMnepaxype? 

68. CMecb, cocxoBUiaa h 3 3 oO'beMOB xaopa h 1 oG^eMa boao- 
poxia^ Gbiaa ocxaBJiena cxoaxb b saKpbixoM cocy;ie na paccenHHOM 
CBCxy npH nocxofiHHOfl xeMnepaxype. Hepes HCKOxopoe BpeMH 
coAep>KaHHe xaopa b CMecH ywenbrnHaocb na 20%. HsMenMaocb 
j\w ox 9xoro aaeaeHHe b cocyAe? KanOB xenepb oG'beMHbitt cocxaa 
CMecH? Bbipaanxe ero b npouenxax. 


4. rpaMMOJieKyjinpHWH oGiieM rasa 


JIjih H 3MepeHH9 KOJiHMecTBa BemecTBa b xhmhh napniiy 
c rpaMMOM H KHJiorpaMMOM nojibsyioxcn eme cneunajibHO xn- 
MMqecKOH MepoH KOJinqecxBa BeuxecxBa — rpaHMOJieKyjioH. 

rpaMMOAeKi/Aoii (hjih MOAeu) HasbieaeTCA KOAunecieo ee- 
U{ecT6Q 6 epaMMax, hucachho paenoe eao uoAeKyARpHOMy 
eecy. 

y^ioGcxBo 3TOH Mepbi saKJiFonaexcB b tom, hto rpaMMojie- 
Ky.abJ Bcex BemecxB, hmch pa3.nHqHbiH sec, co;iep)KaT oziho h to 
>K e qncjio MOJieKyji, a HMennc 6,02*10^^ {hucao Aeoeadpo). 
Otcio;i 3 cjie^yeT, mo rpaMMOJieKy.nbi bcox BeiuecTB b raaooG- 
pasHOM cocTOBEiHH AOJi>i<Hhi sanHMaxb npn OOTHaKOBbix ycjio- 
BHHX paBHbie oG'beMbi. 

OOheM, auHUMaeMbid odnou epaMMOAenyAou easa {epau- 

MOABKyAHpHbLU OO^heM BUSQ) , tipu HOpMUAtHblX IJCAOeUHX pUd- 

HHercH 22,4 a, 

Ylojih^yficb BeJiHMHHoA rpaMMe.neKy;uipnoro oObeMa rasa, 
jier Ko paccqHxaxb oG^beM h AaB/ieuHe jiioGoro KOJiHMeciBa rasa 
npM JiioGbix ycjioBHBx, SHan ero MO/ieKy^i^pubiu Bee 

OpHMep 1. OnpeiieJiHTb cGTeiyi, saimMaeMUH 5.25 a aaoxa 
npn 26° h 736 mm. 

P e m e H H e. HaxoAHM crieppa HopMaJibHbifi oGbeM (r;©) 
yKasaHHoro KOJinnecxsa asoxa, hcxoah hs rpaMMO./ieKyvivipHoro 
o6i.eMa M MOv']eKy.anpHoro Beca aaora 28: 

6,25 128^%: 22,4 


6.25 ■ 22,4 
28 


4,2 A 
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S^iTCM npriBOAHM no.nytienHbifl o6'heM k yKa3ainii.iM b aa- 
yonoBHHM: 


pv 


Po^o - T 
273 


_ PqVq » T 

p * 273 


760 » 4,2 » 299 
736 • 273 


= 4,75 A. 


npHMep 2. B saKpbiTOM cocy>ne eMKocTbio 500 m.a naxo- 
0,75 2 OKHCH aaoxa NO npH 39°. Onpe;iejiHTb AaB.aeHHe 

rasa. 

P e III e H H e. PpaMMOJieKyjia jiioSoro rasa, aaHHMan o6*beM 
22,4 A npH 0°, npoH3BOAHT /laBJieHHe b 1 am. Hcxoah h3 3 Toro 
H ymiTbiBan, hto rpaMMOJiCKyjia NO BecHx 30 2 , onpeAejiHCM 
cnepBa, KaKoe AaBjieHHe ;xoji>KHbi npOHSBO^HXb 0,75 2 okhch 
asoxa, saHHMan xaKofl )Ke o6'beM. TaK KaK npH nocTOHHHOM 
oO-beMe H nocTOHHHOH xeMnepaxype AaejieHHe rasa npHMo npo- 
nopuHOHajibHO ero KOJiHqecxBy (qncjiy MOJieKyjj), xo AJin pe- 
uieHHH nocxaBJieHHoro Bonpoca cocxaBJineM nponopuHio 


/? : 1 = 0,75 : 30 
p = 0,025 am 

3axeM, pyKOBOilCTByHCb ochobhhmh raaoBbiMH saKonaMH, Ha- 
xoahm: 

1) AaBjieHHe (pi), npoHSBOAHMoe 0,75 a okhch asoxa upn 
oOi^eMe 0,5 a h xeMnepaxype 0°: 

. 0,5 = 0,025 • 22,4 


Px 


0,025 ■ 22,4 
0,5 


= 1,12 am 


2) AaBjieHHe (P 2 ), nponsBOAHMoe rasoM npH 39° 

P2 ^ 

273 + 39 273 

P, = -^^4'+^= 1.28 am 


CjieflOBaxejibHo, HCKOMoe flasjieHHe paBHaerca 1,28 am. 

ripHMep 3 . KaKOH o 6 xeM saftMer npa 0 ° h 700 mm rpa.MM- 
SKBHBaJieHT KHCJiopoAa? 

PeiucHHe. rpaMM3KBHBa,aeHT KHCJiopoAa paseH 8 a. TaK 
KaK rpaMMOJieKyjia KHCjiopoAa, t. e. 32 a ero, aaHHMaex npH 
HopMajibHUX ycviOBHflX o 6 ^eM 22,4 a, to oGteM, aatiMMaeMufl 
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rpaMMSKBHBav’TeUTOM 

paBimeTCB 


KHaiopo^a, npH HopMayibHbix ycjioBHHX 


22,4 • 8 


82 


5,6 A 


HaxoAHM xenepb o6'heM KHCJiopoAa npn jxaBjieHHH 700 mm: 


x; . 700 = 6,6 • 760 


V 


5,6 • 760 
700 


= 6,08 


A 


3 AA ah H 

69. KaKKe 06'beMu 6ya.yT aanHiviaTb npH HopMa/ibUbix ycaoBn^x 
c/ieAytomne KoaHqecTBa rasoB: 80 2 Og; 3 2 NO; 128 2 SOg? 

70. CMMTan, mo 1 2 BO>abi npH 100^ aaHHMaer oOtjCM npH6;iH- 
sHTejibHO B 1 MA, onpej^ejiHTe, bo ckojibko pas yBejiHqHBaeiCB 
o6i>eM npH npespameHHH Bo;ibi b nap npn TOft >Ke TeMneparype. 

71. KaKHe 06'beMbi saHHMaior npn HopMa/[bHbix ycjiOBHJix rpaM- 
MO/ieKy;ibi cnejiyiouinx BemecTs: KHC/iopOiia, yr;ieKHc;ioro rasa 
r/iHuepHHa CgHgOg (y;i. eec 1,26) n Bo;ibi? 

72. OnpeAe;iHTe o6beM, BaHHMaeiwbift 70 z asora npn 21° h 
1,4 am, 

73. Ha Bonpoc, KaKoft 061161^ satiMeT rpaMMOaeKy;ia Bo;ibi npn 
HopwajibHbix yc;iOBHBx, 6bia noayHen otbct: 22,4 a, IloMeMy stot 
OTBCT HBaaeTCfl OIiIH 60 HHbIM H KaKOfi OTBOT Oyjiex npaBHabHbJM? 

74. KaKHe o6'beMbi aamiMaiOT npH HopMaabHbix ycaoBHHx cae- 
AyiouiHe KoaHMecTBa rasoB: 1 z soRopojia, 1 a KHcaopoaa h 1 a 
yraeiCHcaoro rasa? 

75. BepToaeiOBa coab KCIOg pasaaraeica npH HarpeeaHHH Ha 
xaopHCTbift Kaanfl h KHcaopoa. CKoabKO aHTpOB KHcaopoiia npH 0^ 
H 760 MM MOH<Ho noayqHib hs 1 Moaa 6epT0aeT0B0ft coan? 

76. BsBTbi paoHue BecoBwe KoaHqecTBa KHcaopo^a, Bojiopoiia 
H Mexana npn oanHaKOBwx ycaoBwax. Kaic Oyayx OTHOCHXbca Apyr 
K apyry oOiDeMbi BSJixbix rasoB? 

77. KaKoft oCbCM saHHMaiox npn nopMaabnux ycaoBHHx 11 fcz 
yracKHcaoro rasa; 1 kz BOiiopoa.a; 16 ^2 Mexana? 

78. OnpeiteaHxe oObeM, sanHMaeMbift ootoA rpaMMoaeKyaoft 
KHcaopoaa npH 20° h nopMaabnoM iiaeaeHHH. 

79. CKoabKo rpaMMoaenya saKajoqaex b ce6e 1 m^ aio5oro 
rasa npn nopMaabHbix ycaoBHHx? 

80. Kanofl 06'beM sanHMaioT npH nopMaabnux ycaoBnax 27 • 10^^ 
MoaeKya rasa? 

81. CKoabKO Moaenya coAep>KHTca b 1 BOAopofla npn nop- 
MaabHwx ycaoBHHx? 
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82 . KaKOfl oC-bCM aaHHwaioT npn HopMa;ibHux ycjiosHnx 4 z 
Meraiia? KaKoe KoaHMecTBO BOflopoaa safiMer raKofl >Ke oCtew 
iipH HopMaabHLix yc/iOBnax? 

83. OAHiiaKOBO AH MHcao MoaeKya b 1 a BOAopoaa h b 1 a 
KHcaopOAa? B Ampe BOAopoaa h b AHtpe KHCAopoAa npn oAHiia- 
KOBbix ycjiOBHflx? B rpaMMoaeKyae BOAopoAa h b rpaMMOACKyae 
KHcaopoAa? 

84. HMeeTCB aHxp KHcaopoAa npn 0 ° h 760 mm h aaip yrae- 

KHCAOro rasa npH 27° h 900 mm. B KaxoM h 3 hhx coacp^xhtch 
O oabiiie MoaeKya? Bo CKCAbKO paa? ^ 

85. CxoabKo MOACKyA coAepwHTca b 1 boau npH 4 ? 

86 . CKOJibKO aroMOB piyra coAepmaiCH ma .TopHMeAane- 
Bott nycTOTU“ npn 0°, ecaii AaBacHwe napoB piyiH npH btoA 
leMfiepaType paBHO 0,0002 mmI napu pTyiH OAHoaroMHU. 

87. SaKpbiTbift cocyA, oOtjCm Koxoporo paBCH 1 a, coAepMcnx 
0,25 a aaoxa npH 0°. KaxoBO AaBacHHe rasa? 

88. - B cocyAe cMxocTbio 1 a naxoAHTca 0,05 rpaMMoaexyau 
rasa iipn 0°. OnpcAeaHte AasaeHHe rasa. 

89. Kaxoe AaBacHwe npn 0° OyAyx nponsBOAHTb 6 a oxhch 
asoxa NO, naxcAameflca b saxpbixoM cocyae eMXOCXbio 2 

90. Kax BeanKO axMCc4iepnoe AaBJieKiie xa BepiDHxe KasOexa, 
ecax JiHTp BOSAyxa bcchx xaM 0,7 a npx 0°? 

npH HOpMaabHblX yCAOBHflX .IHXp B03AyXa BCCHX 1,29 a. 

91. Cxa.nbHoR uHaHHap CMXOCxbio 10 A coAcpwiix 1 kz xhcao- 
poAa npH 0°. noa kbxhm AaBacHHCM naxoAHTcn xHcaopoA? 

92. CocyA tMi^ocxbK) 7 A coAcpwHX 0,4 a BOAopoAa h 3,15 a 
a30xa npii 0°. OnpeaeanTe napuHaabHoe AaBaeime BOAopoAa h 
o6u!ee aaBacHHc cmcch. 

5. Bee rasa. FIaoxhocxx rasa 

Bee AK36oro oOtCMa rasa, BSflToro npH AK)6bix ycAOBHflX, 

MO>K1IO BbmHCAHTb, HCXOAH H3 BCCa AHXpa TBSa OpH HOp- 

MaAbHbix ycAOBHHX *, HAH H3 MOAexyAflpHoro Bcca rasa. 

ripHMep 1. CxoAbKO BecflT 608 ma KHCAopoAa npH 25° h 
745 MM, eCAH 1 A KHCAOpOAa npH HOpMaAbHUX yCAOBHHX BO- 
CHT 1,43 

P e II3 e H H e. FIphboahm Aanahifl o6i>eM rasa k aopMaJib-' 

HblM yCJlOBHflM: 

_ pv ■ 273 745 • 608 ■ 273 _ _ 0,546 A 

po7 760(273 + 25) 


• Xl^HBue HMeiOTCH B cnpaDO«mHKax. 
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Haxo;iHM renepb aec (g) Bbi^HC^eHHoro 061161^3 KHCJiopoAa: 

• 0,54() = 0,78 2 

npHMep 2 . CKOJibKo BecHT 1 A OKHCH yr;iepo;ia npii nop- 
MajlbHblX yCJlOBPIHX? 

P e III e H H e. MojieKyjinpHbifl bcc okhch yrjiepojia 28 ; cJie- 
AOBarejibHO, npH HopMajibHbix ycjiOBunx 22,4 a okhch yrjie- 
poAa BecHT 28 2. Oxcio^ia sec JiHxpa okhch ymepo^a cocra- 
Bvaner 

28 : 22,4 = 1,25 2 

npHMep 3. CKojibKo BCCBT 4 A yr^ieKHCJiopo rasa b'^htofo 

npH 0*" H 665 MM? 

P e m e H H e. Ophboahm o6i>eM yrjieKMCJioro raaa k Hop- 
MaJlbHblM yCJlOBHHM: 

• 760 = 4 • 665 


4 • 665 


-==3,5 4 


® 760 

PpaMMOJieKyjia yrjieKHCJioro rasa bccht 44 e. 06o3HaqH3 
HCKOMbiH Bee ^cpes g, cbCxaBJineM nponopunio 

^ : 44 = 3,5 : 22,4 

oxKyAa 

44 ’ 3,5 




22,4 


= 6,88 2 


OrnotueHue eeca odnoeo eaaa k eecy rakoBo otce o 6 'heMa 
dpyBCBO dGSCi, 63 HT 020 tipu Tou OfCB TBMnepcn ypB u TOM Me do* 
6 AeHuu, HoabiaaeTCA nAOiHOcyfbto nepeoeo ?qsq no eropoMy, 

06o3HasHB njioTHOCXb rasa Mcpes O, Bee nepBoro rasa ^e• 
pe3 gi, Bee nxoporo qepea g 2 , MO/KeM HanHcaxb 

D = 

O^bmHQ njJoxHocTb rasa onpeAe.nHiox hjih no Bo^opoiry. 
no BOSAyxy. TaK, nanpHMep, snaa, qxo ;tHip cepHHC'xoro rasa 
npH HopMa;ihHbix yc:)chims bccht 2,S8a, ;unp H 04 opo;ia 0,09 a 
H JiHxp BosAyxa 1,29 a, HaxoAHM n^OTMocib cepHHcxoro rasa: 

O Oo 

no uoziopoiiy Dh, = = 32 

2 fto 

no Bosnyxy = 7 ^ = 2,23 

Mewfly nflOTHOCTbio raaa r ero Mo-ieuy flap hum neccM rv« 
wecTByer ORpHb npocraR saeacRMOcTb. Tuk kbk pasHue oCbeMbt 
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flBVx rasoB, Bssrrbix iipn OAHnaKOBbix yc.aoBM 5 ix, coAep>Kai 
OAiniaKOBoe mhcjio MOv'ieKyji, to Beca iix ;i.oji>KHbi OTUocuTbcn 
flpyr K flpyry kbk MOJieKyjiJipHbie BCca. 06o3HanHM qepes 
Bee nepBoro rasa; g2 — Bee BToporo rasa; Mi — MOJieKyJinp- 
HbiH Bee nepBoro rasa; Mj — MOJieKyJiapHbifi Bee BToporo 
rasa. Torja 

gi _ 
g2 Mi 

Ho — H eexb njioTHoeTb nepBoro rasa no BxopoMy, koto- 
pyio Mbi yH<e paHbme o 6 o 3 HaqH.aH Mepes D. CJieAOBaTe.abHO 



BbiBCACHHafl ^JopMyjia ;iaeT B03MO>KHoeTb HaxoflHTb njioT- 

iiocTb OAHoro rasa no ApyroMy, eeAH HSBeeTHU MO/ieKyAnpHbie 
Beca rasoB. Mrogbi noAbsoBaTbca STofl (jjopMyAon aaa Bbmn- 
CAeHHB tiAOTHOCTH rasa no BosAyxy, npeACTaBAniomeMy co6oii 
CMecb HCCKOJibKHx rasoB, HyjKHO snaTb cpeAHHH MO.aeKyABpnbin 
Bee BOSAyxa, BbiBHCJiaeMbifl hs nAOTHOCTH BOSAyxa no boao- 
poAy. 3 tot Bee BbipamaeTca bhcaom 29 . 

TaKBM oSpasoM, nAOTHOCTb rasa no BOSAyxy 

D = 

^B 03 A. 29 

Ecah Db 03 m.> 1. 9TO snaanT, mto ras TBJKeAee BOSAyxa; 
ecAH D„o 3 r.< 1, ras Aerne BOSAyxa. 

ripHMep 4. OnpeABAHTb nAOTHocTb aMMHaKa no BosAyxy. 

P e in e H H e. MoACKyAfipiibiH Bee NH 3 paBCH 17, cpeAHufi 
MOACKyAapHbifi sec BOSAyxa 29 . CACAOBareAbHO, nAOTHOCTb 
aMMHaKa no BOS^yxy 

=-^ = 0,59 

flpHMCp 5. KaKOBa nAOTHOcib no BOAopoAy rasoBoS CMecH. 
coAep>Kamea (no oCieMy) 75 7o Merana h 25% KHCAopoAa? 

P e in e H H e. Hs (jjopMyA Mexana (CH4) h KHCAopoAa (O 2 ) 
BbixeKaex, nxo MOAeKyAspHufl see MCxaHa 16, MOAeKyAapHbifl 
Bee KHCAopoAa 32. 

TaK KaK B CMecH, corAacno ycAOBHio saAanH, na KawAwe 
75 MOAeKyA CH 4 npHXOAHXcfl 25 MOAeKyA O 2 , to cpcahhh mo- 
AeKyAflpHbifi Bee CMecH paBHHexcfl 

10 - 75 + 32 - 25 _ ^ 

100 
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FaK KaK MOJieKyjiHpHbiH Bee BOAopoAa 2, to njiOTHOCTb CMecii 
no BOAopoAy 



3^JX^HU 

93. ripH pa3;io>KeHHH KapCoHara Ka;ibunn no/iyMeno 855 ma 
yracKHcaoro rasa npH 12° h 750 mm . OnpeAeaHTe eec rasa. 

94. HexoAfl H3 cpeAHcro MoaeKyaapnoro Beca Boaayxa, pac- 
CHHTaflxe, CKOabKO bccht 1 m ^ BOSAyxa npH nopMaabHux ycao- 
BH»X. 

95. CKoabKO BecHT aMxp BOSAyxa npn xeMnepaxype 51° n 
AaBaeHHH 700 mm ^ ecan npH HopMaabHbix ycaoBHJix Bee ampa 
B03Ayxa paBHJiexcH 1,29 a? 

96. OnpeAeaHxe Bee 20 a xaopa, BSHxoro npa HopiviaabHbix 
yeaoBHHx. 

97. B cxaabHOM Oaaaone eMKoexbio 20 a naxoAHicsi BOAOpOA. 
npH 12° AasacHHe ero paBHO 125 ant, OnpeAeanxe sec BOAopoAa. 

98. PaaoMexp eMKOcxbio 20 a HanoaneH BOAopoAOM. JlaBacHHe 
B raaoMCxpe 747 mm npn 27°. PaceHHxanxe Bee BOAOpOAa, npn 
HHMan BO BHHMaHHe, Mxo AaBacHHe boahhofo napa npn Bxofl xeM- 
nepaxype paBHO 27 MM, 

99. B cxaabHOM uwaHHApe eMKocxhio 14 a naxoAHiCH KHcao- 
pOA npH 0° H 80 am, Onpeaeanxe sec KHcaopoAa. 

100. CKoabKo BecHT 1 a napoa 6eH3oaa CgHg npH HOpMaab- 
HOM ABBaeHHH H xeMHcpaxype 117°? 

101. riaoxHOCXb rasa no BOAopoAy 17. CnoabKO bcchx anxp 
BToro rasa npH HopMaabHux ycaoBHBX? KaKOBa ero naoxHOCTb 
no BOSAyxy? 

102. naoTHoexb CBCXHabHoro rasa no BOSAyxy 0,4. CKoabKo 
BecHx 1 M^ CBexHAbHoro rasa npH HopMaabHbix ycaoenax? 

103. OnpeaeaHxe Bee BOSAyxa, HanoanHioaiero KOMHaxy pa 3 - 
MepoM 5X4X3 npH HopwaabHOM AaBaennH h xeMnepaxype 18°. 

104. PaccMHxaWxe riaoxHocxb no B 03 Ayxy h sec npH Hop- 
MaabHbix ycaoBHHx OAHoro aHxpa caeAyioiAHx rasoB: Ng; CO;F 2 ; HgS. 

105. CKoabKo BecHT anxp OpoMHCXoro BOAopoAa npw HopMaab- 
Hbix ycaoBHJix? KaKOBa naoxHOCTb sxoro rasa no Boaayxy? 

106. Hcxoah h3 (})opMyabi (J)ocreHa GOCIg, onpeAeanxe Bee 
anxpa sxoro rasa npii HopMaabHbix ycaOBHJix, ero naoTHoerb no 
BOAopoAy H no BosAyxy. 

107. /lerqe nan xjnKeaee Boaayxa boabhoW nap? Bo CKoabico pas? 

108. Hcxoah h 3 45opMyabi yraeKHcaoro rasa, onpeAeauxe uec 
aHxpa sToro rasa npn HopMa/ibHux ycaoBHnx, ero naoxHOCTb no 
BOAopoAy H no BOSAyxy, 
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109. OnpeAejiHTe, KaKHe h 3 nepequc-lcHHUx HH>Ke rasoB ;ierqe 

B 03 ;iyxa h bo ckojibko pas: F^; NH^; CH^; NOj; CO. 

110. KaKOoa n-ioxHOCTb no nosiiyxy nounnoro rasa, npeACxaB.anK)- 
mero coCott cmccb paBHbix oCijCmob noiiopoaa h okhch yr;iepoiia? 

111. n.'ioxHOCXb rasa no oosayxy 1 , 52 . KaKOft o6i>eM saJiMyx 
npH HopMa;ibHbix yc.aoBHax 5,5 z sxoro rasa? 

112. Onpe^e/iHxe naoxHocxb no ooAOpOAy h no BOSAvxy 
cJieAyfOiuHX rasoB H napoB: Merana CH 4 ; saxHCH asoxa NgO; napou 
BUHHoro cniipra C2H5OH; napoB AHaxHaoBoro 9 (J)Hpa (£21^5)20. 

113. HafliiHTe naoxHOCXb no Bosziyxy CBexnabHoro rasa, hmck)- 
uxero caeAytomnH oOTjeMHUft cocTaB:487o Hg; 357o CH^; 87 oCO; 
^'ycC 2 H 4 j 2% CO2I 37 o 

6 . MojieicyAwpHbin bcc oemecTsa b rasooOpasHOM 

COCTOnilHH 

JIjih BbmncJieHHH MOJieKyjinpHoro Beca BeiuecxBa, naxoAH- 
merocn b ra 30 o 6 pa 3 HOM coctohhhh, Hy>KHo snarfa sec, o 6 x>eM, 
AaBAeHHe h xeMnepaxypy HCKOXoporo KOJinnecTBa 9Toro BCLue- 
cxBa. Pacnojiaran yKasaHHbiMH ASHHbiMn, mok^ho hah paccnn- 
xaib nAOTHOCXb rasooSpasHoro BemecxBa h no Heft HaftxH mo- 
AeKyAHpHblfl Bee, HJIH HenOCpCACXBeHHO BbiqHCAHXb MOAeKyAHp 
HbiH Bee, HexoAH H 3 rpaMMOAeKyAnpHoro 06'beMa. 

i4. BbiHUCABHue MOAeKyAHpHoao eeca aasa uau napa 
no eao nAomocm 

Hs (})opMyAbi, Bbipa>KaK)ineH saBHenMoexb Me^Ay haox- 
HoexbK) rasa h ero MOACKyAnpubiM BecoM (exp. 28), nenoepeA- 
cxBeHHO BHxeKaex, qxo 

Mj = D • AI2 

X. e. MOAeKyARpHbiti eec easa paennercH eao haothoctu no 
OTHOiuenufO k dpyaoMy easy, yMnoMennou na MOAeKyAMpHbiCi 
eec BTopoao aaaa, 

ripHMep. riAoxHOCXb rasa no BOSAyxy 1 , 17 . OnpeA^AHXb 
MOAeKyAHpHbiH BOO xasa. 

P e in e H H e. IloACxaBAHH b HanneaHHoe BUine ypaBHenne 
BMecxo D qHejio 1 , 17 , a BMecxo Al 2 “-cpeAHHH MOAeKyAHpnbift 
Bee BOSAyxa 29, noAyqaeM 

= 1,17 - 29-34 
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E. BbiHUCASHue MOACKyAnpnoeo eeca 
no epoMMOAeicyAApHOMy o6i>eMy easa hah napa 

faK KaK npH iiopMajibiibix yc^OBunx rpaMMOJieKyjia Jiio- 
6oro rasa (h;im napa) saHHMaer o6i>eM 22,4 4 , to, BbinnCvTUB, 
CKOJibKo rpaMMOB BecHT 22,4 a jxaiiuoro rasa, mbi ysnaeM boc 
cro rpaMMojieicyjibi, nncjienHO paBiibin MO./ieKy./iHpHOMy Bccy 
rasa. 


OpHMep. npH 27^ H 800 mm 380 ma rasa Becnr 0,455 
OnpcAO^aHTb M0.7€KyjinpHbiH bcc rasa. 

P e III e n H e. IIpneoAHM AaHHbin o6TDejvi rasa k HopMa/ib- 
libiM yc;ioBHHM: 


800 • 380 • 273 
760 • 300 


364 MA 


CjieAOBarejibHO, 0,364 a rasa bbcht 0,445 a, HaxoAHM, ckojibko 
BCCHT 22,4 a: 

0,364 : 22,4 -= 0,455 : at 


X 


22,4 > 0,455 
0,364 


== 28 2 


MojieKy^7HpnbiH sec rasa paenneTCH 28. 


3 AAA4 H 

114. n;iOTHOCTi> sTHaena no KHC/iopoAy 0,875. OnpcAeanTe 
Mo;ieKy.aHpHbitt sec STH/iena. 

115. npH HCKOTOpofl TCMnepaType n;ioTHQCTb napoB cepu no 
asoxy pasna 9,14. Hs CKO.n[bKHx axoMOB cocxohx MoaeKy;ia cepw 
npn sxoll xennepaxype? 

116. Hs CKo;ibKHx axoMOB cocxoax Mo;ieKy;ibi napOB pxyin, 
ecm n/iOTHOcxb ee napa no uosAvxy 6,92 (ax. Bee pxyxn 200,6)? 

117. n.ioxHOCTb napoB 4)0Ci})0pa no Bosjxyxy 4,28. Hs cKoab- 

KHX axoMos COCTOHX MO/iCKy-ia nspoodpasHOPO (|)0c4)0pa? 

118. /Imp osoHa BecHX npn nopMa.'ibHMX ycaoBnax 2,143 2. 
OnpeiiejiHTe M0.xeKya5ipHi>itt rcc osona h ero naoxHOCib no Bosziyxy. 

119. Opn BSBeujHBaHBH aueiH/ieHa Hafineno, mto 200 ma ero 
npH HopMa/!bHbix ycaoBibix Becnx 0,232 2. Oiipe^eanre wo/ieKy* 
;iHpHbiH Bee aii.eTH.n[eHa. 

120. ripH HOpMa;ibHLix yc^’iOBHsjx 250 ma rasa BecHX 0,903 2. 
OnpeACJiHie n.Toxnocxb rasa no nosiiyxy h MO/iei<y.ajipHb!ft aec rasa. 

^121, Jlnxp HeicoToporo rasa bccht npn HopMa/ibHbix yc;iOBHBX 
1,52 2, a ;mxp asoxa 1,25 2 . PaccMBraOre MoaeKyasipiibift bcc rasa, 
hcxo;ih: a) hs ero n.'ioiHOCTi! OTnocHTe;iMio asoxa; 6) hs rpa.M- 
MoacKyanpHoro oObCMa. 
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122. npH 17° H 780 MM 624 ma rasa Bccax 1,66 2 . Bumhc- 
jiHie Mo;ieKy;iflpHbiH Bee rasa. 

123. HailaHTC MO/ieKyanpHbifi aec BemecTsa, SHaa, hto 380 ma 
ero napOB npH 07 ° h 740 mm bcoit 1,0 2. 


B 


7. VpaBHeHHe coctohhhh rasa h 
npH pacMcrax 

npHEeACHHOM paH€e ypaBHCHHH 


pv = 


PqVq • T 
273 


ero npuMeneHue 


BejiHMHHa aaBHCHT KaK or Maccu bshtoto raaa, raK h ox 

ero npHpoAU (AJia oahoh h toh jae Maccu paaJiHHHUX raaoB Vo 
HMcex pasHoe sHaieHHe). Ho ccah oxHeexH yaasaHHoe ypaBiie- 
HHe a aoAH^ecxBy rasa, paBHOMy oahoh rpaMMOJieayjie, xo 

BeAHHHHa exanex OAHHaaoBofi AJia Bcex rasoB, xaa aaa 

rpaMMOJieayAa AtoOoro rasa saHHMaex npa HopMaAbHux ycno- 
BHflX OAHH H XOX WC oSTdCM (22,4 a). Hpn 9XHX yCAOBHHX BC- 

AHHHHa — HasuBaexcfl ynueepcaAbHod eaaoeou nocTOHmod 
273 

H oOosHaaaexca 6yaBofi R. 

Bboah oOosHaueHHe R b npeAUAym^fi ypaBHCHHe, noAynaeM 
ypaBHCHHC, oxHCCCHHoe a oaho8 rpaMMOAeayae rasa 

pv = RT 

3x0 ypaBHCHHe HasuBaexca ypaBHCHHCM coexoaHHH rasa. 
flAH n rpaMMOAeayA rasa ypaBHCHHe npHHHMaer bha 

pv = n ' RT 

Ho qncAO rpaMMoaeayA rasa paBHo Becy hah Macce rasa (m), 
HupajaenHou B rpaMMax, AeACHHOH Ha MOAeayAapnufl uec 
lasa (/W) 

m 

" = IT 

SaMCHBfl B npcAbiAyuieM ypaBacHHH n Ha noAyqaew 


BuBeACHHoe ypaBHeiiiie Aaex bosmowhocxb BUHHCAHXb flio- 
6yK) HS BXOAHUiHA B HtrO Be;iH411H, eCAH HSBCCXHU OexaAbHUe. 

32 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


WhCJIOBOC SHaMCHHe R SaBHCHT OT TOrO, B KaKHX eAHHHUaX 

BupajKeHfai o6xeM h aaBJicHHe. Ecjih BupasHTb oStjCm vq 
B viHTpax, a AaBjicHHC po b aiMocAepax, to R fivAei pas- 
HHTbCH 0,082: 

R — ^ = 0,082 A • amizpad 

BupasHB o6i.eM b MHji;iHJiHTpax, a AaBJicHHe b mhjijihmct- 
pax pxyTHoro crojiOa, nojiy>iHM aAH R aaaHeHHe 62 400 

R = ^ 

CACAyex saMexHXb, qxo ypaBHeHHeM cocxoshha raaa uejie- 
cooOpaaHO nojibBOBaxbCH ajih pacqexoB b xex cjiyqaax, Koraa 
AaBjiCHHe H xeMnepaxypa rasa oxjiHHaioxcH ox HopMajibHux. 
Ecjih >Ke raa Bsax npH HopMajibHux ycjiOBHax, to npouxe n 
rttne BbiqHCAHXb ero sec, oOteM h;ih MOJieKy/iapHbifi sec, 
HcxoAs HenocpeACTBCHHO H3 rpaMMOAeKyjiapHoro oSbCMa. 

ripiiMep 1 . BbiqHCJiHXb MOJieKy^apHtjfl aec OenaoJia, sHan, 
qxo 600 MA ero napoB npH 87° u 624 mm Becax 1,3 a. 

P e lu e H H e. Ha ypasHenHa cocxoaHaa rasa, oxHecewHoro 
K Aio6oMy KOJiHMecxBy rasa, onpcAe^aeM M: 

lU 


rioAciaBJiaa b gxy (})opMyjiy yKaaaHHbie b ycAOBHH aaAaqH 
BHaaeHHa cooxBexcxByKjmHx sejiHaHH , noJiyqaeM 

_ 1.3 • 62 400 • 360 
624 - 600 


IlpHiwep 2. CxaAbHoA uhahhap CMKOcxbK) 20,5 a HancwineH 
KHCJiopoAOM. ripH 17° ABBJieHHe B UHJiHHApc paBHO 87 am. 
OnpeACJiHXb Bee KHCJiopoAa, 

P e m e H H e. Cor^iacHO ypaBHeHHK), npHBeAOHHOMy Buiiie, 
Bee rasa 


Ho yeAOBHK) BaAaqn p *= 87 am, t; = 20,5 a, 7’ = 273-f- 
+ 17 = 290°. MoAeKy.napHhifl Bee KHC.nopoAa 32 HoAoxaBJiaH 
STH AaHHbie B (J)opMy.ny h HMea b BHAy, hxo oSi^eM BbipaaceH 
B .(iHxpax, a AaBJieHHC b axuiocAepax (ejicAOBaxeAbHO. R = 
= 0,082), oonyqaeM 


87 • 20,5 • 32 
0,082 • 290 


2400 2 


2 H. A. Tjihiuu 


8S 
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3AflA4 H 

124. ripH xeMnepaxype 39° h AaBaeHHH 741 mm 640 ma rasa 
Bec'/ix 1,73 2. Onpeiie;inxe MoaeKyaapHutl bcc rasa. 

125. CKoabKO BCCHX 1 Bosjiyxa npn 17° h 624 mm7 

126. BbiMHcaHxe sec 1 m^ yraeKMCJioro rasa npH 27° h 1,5 am. 

127. rasoMexp cMKOCXbio 20 a Hanoaneu cBexMabUbiM rasoM. 
riaoxHOCXb cBexHabHoro rasa no Bosnyxy 0,4, aaBaemie 1,025 <j/m, 
xeMnepaxypa 17°. BbiMwcanxe see CBCXHabnoro rasa. 

128. KaKofl o6T>eM safliwex npn 17° h 1 am 1 kz BOSAyxa? 

129. Onpeaeanxe oOijeM, saHHMaeMbitl 80 z KHCTOpoaa npn 17° 
H 1,5 am. 

130. Koa6a eMKOCXbio 750 ma, HanoanenHafl KHC.aopoflOM npn 
27°, BCCHX 83,3 2. Bee nyexofl KoaOu 82,1 2. Onpeaeanxe aaBae- 
HHC KHcaopojia. 

131. KaKOtt o6T.eM saflMCX 1 kz yracKHcnoro rasa npH — 9 
H 1,64 am? 

132. BuHHcaaxe MoaeKy.aHpHbitt bcc x;iopo4)»pMa, snaa, mxo 
350 MA ero napoB npn 91° h 728 mm bccax 1,34 2. 

133. KaKOB MO.neKy;iapHbifl bcc auexona, ecan 500 ma napoB 
aucxoHa npH 87° m 720 mm eecax 0,93 2? 
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rJIABA III 

OnPEAEJlEHHE ATOMHbIX BECOB 

npH BbIHHCJieHHH aTOMHblX BCCOB 3a eAHHHUy BCCa npHHH- 
MaiOT Vie nacTb Beca aroMa KucjiopoAa. Sxa ejiunma HSMepe- 
aroMHoro eeca HasbiBaeiCH KucjiopodHou eduHut{eu 

1 2 = 6,02 • 10^^ KHCJiop. e;i. 

Atomhuu eec SAeMenra ecrt eec eao utomu, eupcDfceHHbtu 
e KucAopodhbix eduHui{Qx, 

AHajiorH^Ho sroMy h MOAeKyARpHUu eec eeui^ecTea mo>kho 
onpeAe./iHTb KaK eec eao MOACKyAbi, ebipaoiceHHbLu e KucAopod- 
Hbix edunui^ax. 

1. OnpcACJicHMe aioMHoro eeca ajicMCHra 
no MOJieKyjiapHbiM eecaM ero coeAHHeHHH 

Rjir onpeAejieHHH axoMHoro seca no sxoMy MexoAy cnepsa 
HaXOAHT MOAeKyAHpHblfi BBC B 03 MOJKHO 6 ojlbmerO TOCAa co- 
eAHHeHHii AaHHoro sjieMeHia. OnpeAejiHB saxeM BecoBofl cocxaB 
rex ace COeAHHeHHfl, BhlMHCAHIOT, CKOABKO KHCAOpOAHbIX CAH- 
HHU BecHT KOAH^ecxBO SACMeHxa, coAepacameecH b oahoh mo- 
AeKyjie KaacAoro h 3 ero coeAHHeHHfi. HaHMenbuiee h 3 sxhx 
KOAHH eCTB npH yCJlOBHH, HTO BCC OCXaAbHbie KOAHHeCXBa 
KpaxHbi eMy, npHHHMaexcB 3 a axoMHbifl Bee sjieMeHxa. 


ripHMep. OnpeAeAHXb axoMHbiH Bee (J)occj)opa, nexoA^ h 3 
BecoBoro coexasa h MOACKyABpHoro Beca CACAyiomHx ero co- 
eAMHennA: 


IIa3BanHe coeAHucHHJi 

MojieKyjiapHuft 

Bee 

CoAepjKaiiiic 
(l)oc(i)opa B % 

<tn)c4)opiibm anrHApHA .... 

281 

43,66 

<l>OCt])UH 

34 

91,18 

I]{ip;!4)occl)opHaji KHCJiOTa . . . 

178 

34,83 

(poc^^opiJCTbiH aiirnApHA . . . 

220 

56,36 


3^ 
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P e 111 e H H e. BbiqHCJineM, CKOJibKO KHCJiopoAHtax cahkhu 
BeCHT KOJlHHeCTBO c})OC(J)Opa, BXOAHliiee B COCiaB CAHOH MOAe- 
Kyjibi *Ka>KAoro h 3 nepeqHCJieHHbix coeAHHeHHH. 

MoACKyjia (j;)(x:(})opiioro aarHAP^Aa bccht 284 KHCJiop. ca-, 
H3 KOTopbix aa AOAio 4)OC(J)opa npaxoAHTCH 43,66%. CjieAOBa- 
xeAbao, BXOAaiUHH b cocxaB MOAeayAbi ({)OCct)opaoro aaniApaAa 

(J)OC(})Op BCCHT 

284 • 43,06 

= 124 KHC/iOp. CA. 

noAo6HbiM >Ke o6pa30M aaxoAHM kojihscctbo ({)oc(J)opa 
B MOACKyAax ocxaAbHbix coeAHHcaHH: 


B (|)OC(t)HHe 31 KHCJiop. CA. 

, nHpc 5 (}) 0 c 4 ) 0 pH 0 H KHCAore 62 , , 

, 4 ^oc(})opHCTOM anruApHAe 124 . 


Hs noAyMeHHhix Aaaabix bhaho, hto HaaMeabuiee KOJiHae- 
CTBO ({)OC(J)Opa COAep>KHTCH B MOACKyAe cJlOCCjlHHa, TAe OHO 
paBHO 31 KHCAOp. CA. 3 tO HHCAO a HBABCTCa aTOMHblM BCCOM 
(})oc4)opa. 


2. OnpeACJiCHMe aroMHoro eeca no axoMHofi xenjioeMKOCTH 

ajieMeHxa 


AxoMHofi xenAoeMKOCXbio SAeMcaxa aasbiBaeTCH npoasBCAe- 
HHC ero axoMHoro Bcca aa yAeJibayio xenAoeMKOCxb ♦ cootbcx- 
cxByiomero npocxoro Bcmecxsa. 

Atomhoh TeriAoeMKOCTb OoAbLUUHCiea npocTbix jeepdbLx ee- 
u^ecTe npudAuaureAbHO odunaKoea u paena e cpedneM 6,3 
(npaBHAO HioJiOHra h FIxh). 

OxciOAa CJiCAyex, hxo, onpcAeJiHB yAeJibHyio xenAoeMKOCXb 
npocxoro BcmecxBa h pasA^AHs aa aec 6,3, mu noAy^HM bcah- 
HHuy, 6AH3Kyic K aiOMHOMy Bccy cooxBexcTByioiuero BACMeHia: 


aTOMHblW BCC = 


M 

yji. TenjioeMKOCTb 


npMMep 1. yACJibHaH xenjiocMKOCxb uHHKa 0,093. Paccmi 

XaXb npH6AH3HTeAbHblH aXOMHUH BCC UHHKa (i4). 

P e lu e H M e 


TOHHhifi aXOMHhlfl BCC UHHKa 65,38. 


• VACJibBafl leaAoeMKOCTb ecib koahncctbo leoJia (b 
pH»x), beoOxOAuAfOe iUiH barpeBaHba 1 a Beiuecraa ua 
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OnncaHHbie MeroAbi nosBCWTHror HaxoflHTb AHiiib npuCJin- 
weiiHbie BejiHHHHu aroMHux bccob. Mto6h ycraHOBHTb Toqnbifi 
aroMHbifl Bee s^ieMeHTa, nyKHO eme anarb SKBHBajieHT a^ie- 
Meirra, KOTopuft onpeae^iHercH c 6o;ibmofi ToqHocTbio SKcnepn- 
MeHTa;ibHhiM nyrcM. Mexcay SKBHBajieirroM ajieMCHTa h ero 
aTOMHHM BecoM cyiuecTByeT onpejiiejieHHafl saBHCHMocTb; axoM- 
Hufl Bee paBHHercH aKBHBajienry sjieMeHxa, yMHOxeHHOMy Ha 
BaJieHTHOCTb TOFO JKB aJICMCHTa 

aroMHuW Bee =« SKBHBaaeHT X BaacHTHOCTb 


Tax KaK Ba;ieHTHOCTb Bcer^a BHpaHcaercfl ne;iHM hhcjiom, 
TO, paaaeOTB npHSjiHSHTejibHuft aroMHufl bcc na SKBHBajienT 
H oKpyrjiHB nojiyqeHHoe qaernoe ao 6jiHH{aHuiero uejioro 
qHC,aa, mh HafiAeM BajieHTHOCTb SACMeHTa. Ymhowhb sareM 
BKBHBaAeHT Ha BaACHTHOCTb, HOAyqHM TOAHyiO BCAHqHUy 
aroMHoro seca. 

ripHMep 2 . Okhcba THTana coAepscHT 59 , 95 % THTana. 
VAeAbHaH TenAoeMKOCTb THTaHa 0 , 13 . ycTanoBHTb ToqHbift 
aXOMHblH Bee THXaHa. 

PemeHHe. 1. Hcxoah h 3 axoMHoS xenAoeMKoexH, naxo- 
AHM npH6AH3HXeAbHblH aXOMHbifl BBC XHxaHa (A); 

A 6,3 . o . 

~~ 0,13 “ 


2 . BbitiHCJiHeM o 6 biqHbiM nyrcM SKBHeajieHT THrana 
nponopuHH 


59,95 : 40,05 =*9:8 


( 5 ) 


H3 


59,95 • 8 
40,05 


11,975 


3 . Onpe,ziejiHeM BajieHTHOCTb xHTana AeJieHH€M npH 6 ;TH 3 H- 
xejibHoro axoMHoro eeca na 3KBHBajieHx: 


48,5 

11,975 


4,06 


BajieHXHOcxb XHxana pasna 4. 

4. HaxoAHM xoqubiS axoMHbifi sec XHxana, yMMOxcaa skbh- 
BajieHX Ha BaAeHXHOcxb: 

11,976 .4 = 47,9 


ToHHWii axoMHbiA sec XHxana 47 , 90 . 
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SAAAMM 

134, BbipasHie b khc/topoahux enHHHuax bcc yr;iepoAa, bxo- 
aniuero b cocxaB MoaeKy/ibi Ka>Kjioro h 3 cnejiyKyuxiix coejtHHenufi : 


HaseaHHe coeflHHCHHfl 

MoJICKyjISIpHHfl 

eec 

CoAepJKaHiie 
yr.^epoAa b % 

rjiioKoaa 

180 

40 

BuHnaji Kiicjioia 

150 

32 

nponiKnOBbiH cnHpT 

60 

80 


135* AniiaHH cojiep>KHT 77,4% yr;iepozia. Mo;ieKy;iBpHufl sec 
aiiHaHHa 93. PaccMHxatlTe, CKo;ibKO KHC/iopoAHUX eiiHHHU bccht 
axOMbi yr/iepoaa b MoacKy/ie aHH/iHHa h ycraiiOBHTe mmc;io sthx 
axoMOB B Mo;ieKy.xe. 

136. rijioxHOCXb napa xo;iyo.aa no Boaopoay 46, a Becoeoe 
co;iep>KaHHe yraepo;ia b xoayo;ie cocxaBaaex 91,3%. Onpeiieauxe, 
CKo/ibKO axoMOB yrjiepoiia Bxoanx b cocxaB MO^ieKyabi xo;iyo;ia. 

137. Haftiinxe hhc;io axoMOB xJiopa b Mo;ieKy.n[e xjTOpoc{)opMa, 
HCxoAa H3 caejiyioiUHx AanHbix: n.TOxnocxb napa x.aopO(|)opMa no 
Bosiiyxy 4,12, BecoBoe coAep>KaHHe xjiopa 89,17o, axoMHbift bcc 
xjiopa 35,5. 

138. Onpe;ie;iHxe axoMiibiil eec Banaaini, ncxo/ia h 3 BecoBoro 
cocxaaa h MO.ieKyaapHoro Bcca c/ieayiouinx coeiinneHiifl BaHajiHH: 


HasBanne coeamreHna 

Mo.ieKy;i5ipHbifl 

see 

CoAepJKaHHe 
BanaAna b % 

Okiicl BaiiaAHa 

67 

76,1 

BanajOieBbiH annijipnA 

182 

56,0 

4>TopHa Banaana 

108 

47,2 

Cyab(})HA B ana ana 

198 

51,5 


139v PaccMHxaflxe axoMHbift bcc kpcmhuh, Hcxoaa h 3 BecoBoro 
cocxaoa h b/ioxhocxh no Bojiopoay c/ieayiomax ra30o6pa3Hbix 
COeAHHCHBtt KpeMHHH: 


HaaeaHHe coeaHHeHHsi 

naOTHOCTb 

no Boaopoiiy 

CoACpMcaHHe 
KpeMHHfl B % 

CHaan 

16 

87,5 

JlHCiiaaH 

31 

90,3 

TpHCHaan 

46 

91,3 

<I)TOpH;i KpeMBHH 

52 

26,9 


a8 
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140. VcTaHOBHre axoMKHd nee cepw, hcxoax h 3 nAOXHOCTH no 
BOiiopo;iy H BecoBoro coexaBa CJiejiyiomHX coejiHHeHHfl cepu: 


Hl3BaHHe COeflHHeHHH 

n.BOTHOCTb 
no BOAopojiy 

CoAepxcaHHe 
cepbi B H 

CepOBOAOpOA 

17 

94,1 

CepHHCXbift raa 

82 

60,0 

CepoyrAepoA 

88 

84,2 

MoHoxAopHA cepbi 

67,5 

47,4 

CepooKHCb yraepoAa 

30 

63,3 


141. rio/ihayHCb xaCjiHuefl axoMHbix bccob, Haftiinre axoMHue 
xeri;ioeMKOCXH c;iea:yK)iuHX MexajiaoB: 

Mexaaji Ai Ca Nl Hg Cd 

yaejibHaa TenjioeMKOCTb . , 0,22 0,15 0,11 0,03 0,06 

142. KaKoft Mexaji;i hmccx 66.abmyio yiieabHyio xen/ioeMKOcxb: 
CBHHeu H^M OJIOBO? Otbcx noATBepaHTe pacMeiOM. 

143. OnpeaeJiHxe tomhuK axoMHbifl sec Bo;ib(})paMa, sHaa, hxo 
ero sKBHBaaeHx paseH 30,65, a yue/ibHaB xen/ioeMKocxb 0,035. 

144. 3KBHBa;ieHX Mexa;i;ia 23,24; yiieabHan xenaoeMKoexb 0,09. 
Onpezie;iHTe xonubift axoMHbitt b^c Mexa;iaa. 

145. OKMCb HHKejifl coiiep>KHr 70,97% Ni. yAe;ibHaH xen/io- 
e.MKOCXb HHKe/iB 0,11. Onpeiie.aHxe xoHHbili axoMHbitl bcc uHKenn, 

146. ripH OKHC/ieHHH 2,28 z Mcxa/i.ia oOpasoea/iocb 3,78 z 
OKHc;ia. y^eabHaH xen/ioeMKOcxb Mexa;i;ia 0,25. Onpe;xe;iHxe xoh- 
Hbitt aroMHbift Bee Mexa.x;ia. 

147. X/iopH;i Mexaji/ia C0Aep>KHX 44,76% Cl. y^e/ibHaa xenjio- 
eMKOCTb Mexaa;ia 0,074. Onpeiie;iHxe xoHHbiH axoMiibifl bcc Mexa;i.xa. 

148. Cy;ih(jDHA MeTa;iaa coiiep>KMx 64,727o MeTaji.aa. y^e.^bnaa 
Ten.nioeMKOCTb Mexa.a;ia 0,11. Onpe;ie.aHxe xomhuA axoMHwft see 
Mera.nJia, snaa, mxo BKBHBa/ieux cepbi 16. 

149 IlpH pacxBopeHHM 2 z Mexa/i/ia b cepHoU Kiic;iOTe no;iy- 
MCHo 4,51 z cy;ib(})axa. y/ie/ibiiaa Ten.noeMKocTb Mcraji/ia 0,057. 
Onpe/iejiMxe BaaeHTHocxb Mexaaaa h ero xoHHbift axoMHbifl Bee. 

150. 1,48 z Mexa.iJia BbirecHaiox h 3 KHC,;70Tbi 0,589 a boao- 
poiia, H3MepeHHOro npn HopiMaabHbix ye.aoBnflx. yuevibnaa xen/io- 
CMKoexb Mexa/i;ia 0,11. yexaHOBHTe tomhhiH aroMHbitt bcc Mexa;i,fia. 

151. ripn npOKaaHBaHHM 2 z Meraaaa noaymi/ioeb 2,639 z 
OKHc^ia, B KOxopoM Mexa;i;i HexbipexBa/ieHxeH. PaccHHxaUxe no sxhm 
jttaHHbiM axoMHbiK Bee Mexa;i;ia. 

152. Okhcc;! nHXHBa;ieHXHoro ©.neMeHxa coAepwHX 60,337« 
KHc;iopoAa. PaccMHTattx« axoMHutt uec ^aeiwenxa. 
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rjiABA rv 

BblBO^l XHMHMECKHX <|)OPMyJl 

KHMa^ecKafl 4)opMyjia eeuiecTBa noKasbiBaer, h3 kbkhx 9Jie- 
MeHTOB cocTOHT ziaHHoe eemecTBO h ckojibko aroMOB KajKixoro 
ajiCMenra BxoiiHT b cocraB ero MOJieKVJibi. 

PasjiHqaiOT (})opMyjibi npocTefiuiHe. hjih SMonpH^ecKHe, h 
HCTHHH bie, HJIH MOJTeKyjIHpHbie. 

npocTeutuaH (J)opMyjia Bbipamaei HaH6ojiee npocrofi bo 3- 
MOJKHbiH aroMHbiH cocTOB MOJieKyji BeiuecTBa, cooTBercTByro- 
lUHH BeCOBbIM OTHOmeHHHM MeJK/iy 06pa3yK)mHMH Beuie- 
CTBO SJieMeHTaMH. 

HcTunnan (J)opMyjia noKasbiBaei jieHCTBHTejibHoe hhcjio aro- 
MOB Ka^jioro sjieMeHTa b MOJieKyjie. 


1. BbiBOjfl npocTeHuiHx ^opMyji 

iljiH BbTBOiia npocTeHuiefl (JiopMyjibi cjiojKHoro BemecTsa 
iiocTaroHHo SHaib ero bccoboh cocraB h aroMHbie Beca o6pa- 
syioiUHx aaHHoe BemecTBo ajicMenroB. 

ripHMep 1. BbisecTH (})opMyjiy okhch xpoMa, co;iep>Ka' 
mefi 68,4% xpOMa h 31,6% KHCjiopojia (ar. Bee xpOMa 52). 

P e m e H H e. OCoanaHHM hhcjto aroMOB xpoMa b MOJieKyjie 
ero okhch nepea x, a hhcjio aroMOB KHCJiopo^aa nepea y . Tan 
KaK aroM xpoMa bccht 52 KHCJiop. eji., a aTOM KHCJiopojia 
16 KHCJiop. ea., to o6uihh Bee aroMOB xpoMa, cojiepjKaiuHxca 
B MOJieKyjie, 6yiieT paBHarbca 52x, a aroMOB KHCJiopojia 16^. 
OrHomeHHe sthx bccob Bbipan^aer cocraB MOjieKyjibi okhch 
xpoMa, a cjienoBarejibHo, h cocras Bcero BemecTBa. C jxpy- 
rofi CTopoHH, 9T0T >Ke cocTaB BupancaercH oTHomeHHeM 
68.4:31.6. 

npHpaBHHB o6a oTHomeHHH. nojijniaeM nponopuHio 
52a: :16y=g8.4: 31,6 
40 
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OcBo6o>KAaeMC5i or K03^(t)HUHeHT0B npH X v[ y nyrcM ACJie- 
HHH npeflUAymHX HJICHOB o6oHX OTHOlUeUHA Ha K034)(})HUHeHT 
np« X H nocJieA3WuiHx qjienoB Ha K03cj)(|)imHeHT npH y. 


x'.y 


68,4 . 81,6 
52 ■ 16 


1,82 : 1,98 


nojiyMeHHaa nponopuHH noKaabiBaer, qro b MOJicKyjie okhch 
xpoMa Ha 1,32 aroMa xpoMa npHxoflHxcH 1,98 aroMa khcjio- 
pofla. Ho B MOJiCKyjie Moxcer coAepjKaxbCH tojibko uanoe hhcjio 
aroMOB. HTo6bi BbipasHTb oTHomcHHe X : y uejiuMH qHcjiaMH, 
iiejiHM CHatiajia o6a qjieHa BToporo OTHomeHHSi na MCHbuinfl 
H3 HHX: 


X 



1,98 

1,32 


= 1 : 1,6 


Vmhoikhb aareM o6a H,neHa BToporo OTHOUieHHH Ha 2, no- 
JiyqiiM 


jc : y= 2 : 3 


TaKHM odpasoM, b MOjiCKyjie okhch xpoMa na KaiKflbie 
2 aroMa xpoMa npnxoflHTCH 3 aroMa KHCjiopofla. SroMy ycjio- 
bhio yflOBjicTBopneT pna cjiopMyji: Cr203, Cr406, CreOg h t. 
TaK KaK MOJieKy,35ipHbift sec okhch xpoMa HaM iieHaBecTeii, 
TO He;ib3H CKaaaxb, KOTopan h3 3thx ^opMyji BbipaHcaer nefi- 
CTBHXe^/IbHblfl COCXaB MOJieKyjlbl. FIpHHHMaH flJlH XH y HaHMCHb- 
uiHe uejibie 3HaqeHH5i {x — 2 , y = 3 ), nojiyqae.M npocxeAmyio 
4)opMyjiy OKHCH xpoMa Cr203. 

nono6HbiM Hce o6pa30M npoH3BOflHxcH pacqex npocxeSuieH 
(jiopMyjibi, ecjiH BcmecTBo coctoht hc h 3 HByx, a h 3 xpex h 
6ojiee ajieMenxoB. 

IlpHMep 2. npH nojiHOM cjKHxaHHH 2,66 a HCKOioporo bc- 
uiecxBa HOJiyqHjiocb 1,54 a yrjiCKHCJioro raaa h 4,48 a cepHH- 
cxoro raaa. ycxanoBHXb (|)opMyjiy BcmecxBa. 

P e Lu e H H c. Cociao npo.nyKTOB ropeHHfi noKasbiBaex, qxo 
cropeBuiee BeuiecxBo cocxohjio h3 yrjiepoaa h cepbi. KpoMe 
9XHX HByx 9jieMeHxoB, B cocxas ero Mor eme BxoflHXb khc- 
.nopofl. 

Mxo6bi BbiBecxH npocxeftmyio (JiopMyjiy BeuiecxBa, HyiKHo 
onpenejiHxb BccoBoe oxHouieHHe Mext^y o6pa3yioiiiHMH ero 
sjieMeHxaMH. Tax khk Becb yrjiepon cropeamero BemecxBa bo- 
meji b cocxaB yrjieKHCxoro raaa, xo, paccqnxaB, ckojibko rpam- 
mob jrrxepona conepiKHxcH b 1,54 a yrxeKHCJioro rasa, Mbixeia 
caMMM onpeaexHM ero coAepxcaHne b 2,66 a cropeeniero bc- 
mecTBa. 


4l 
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PpaMMOJieKyjia CO2 bccht 44 a h coAep>KHT 12 z yrjiepoAa. 
KojiHHecTBo yrjiepo^ia (x), cQziep>KameecB b 1,54 a CO2, Ha- 
xoahm h 3 nponopuHH 

44:12 = 1,64:jc 


X 


12 • 1,54 


44 


= 0,42 


z 


BbiqHCJiHH aHajiorH^HbiM nyreM KOjiH^eciso cepw, cojiep>Ka- 
meecH b 4,48 z cepHncxoro rasa, nojiy^aeM 2,24 a. 

TaKHM o6pa30M, Mbi ycxaHOBHjiH, HTO B cropeBuieM Beuie- 
cTBe Ha 0,42 e yrjiepo^a npHxoAHJiocb 2,24 a cepw. TaK khk 
cyMMa 3THX ^iByx BecoB paBHHeTCfl o6meMy Becy cropeBUjero 
BemecTBa (0,42 + 2,24 = 2,66 ), to, o^cbm/iho, KHCJiopo^a 
B HCM He co/iepxcajiocb. 

Hs nojiyqeHHbTx jiaHHbix, KaK h b npHMepe 1, BbinHCjineM 
oTHomeuHe MeH<Ay hhcjiom btomob yrjiepo^a (x) h cepbi (y) 
B MOJieKyjie cropeBuiero BemecTBa: 


x:y 


0,42 . 2,24 
12 * 32 


= 0,035 : 0,070 = 1 


: 2 


TaKHM o6pa30M, npocTeHUjaa ^^opMyjia BemecTBa: CS2. 


2. BbIBOA HCTHHHbIX 4JOpMyJI 

MTo6bi ycTaHOBHTb HCTHHHyio (t)opMyjiy cjiojKHoro Beme- 
cTBa, HeoOxoAHMo, KpoMe cocTaBa BemecTBa, snaTb erne h ero 
MOjieKyjiHpHbiH Bee. 

npHMep. AnajiHs yKcycHOH khcjigth noKasbiBacT, qxo b Heft 
Ha 2,1 Bee. H. yrjiepoAa npHxoziHTCH 0,35 Bee. h. Bonopoiia h 
2,8 Bee. q. KHCAopoAa. IljiOTHocTb napa yKcycHOH KHCJiOTbi no 
EOAopojiy 30, cjTejTOBaTejibHO, ee MOJieKyjinpHbiH sec paenneTCH 
30*2 — 60 . Tpe 6 yeTCH BWBecTH MOJieKyjiHpnyio (f)opMy 7 iy 

yKCyCHOH KHCJIOTbl. 

PemcHHe. Kan h b npeAbmymeM cjiyqae, cnepBa naxo- 
AHM oTHoiueHHe uemjiy hhcjiom axoMOB yrjiepoAa (x), boao- 
poAa (y) H KHCJiopoAa {z) b MOJieKyjie yKcycHoft KHCJioTbi 

AT : z - : -fl •= 0,176 : 0,35 : 0,175 

Pa 3 iie;iHB BCe TpH HJICHB Bxopofl nOJIOBHHU paBCHCTBa 
Ba 0,175, nojiyHHM 
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ripocTefliiiaJi (})opMyjia yKcycHoA khcjidth: CH2O. 

BbiqHCJineM Tenepb, KaKOB 6 biji 6 bi MOJieKyjiHpHbifl eec 
yKcycHOH KHCJiOTbT, ecjiH 6 bi npocTeAman 4^opMyjia OTBeqajia 
zieiiCTBHTejibHOMy cocraBy ee MOJieKyji. FIojiyqaeM qHCJio 30. 
Ho HaH/ieHHbTH onbiTHbiM nyxeivi MOjieKyjinpHbiH bcc yKcycnoH 
KHCJioTbi paBCH 60, T. 6 . B;iBoe 6 ojibme Bbi^HCJicHHoro. Orcio/ia 
saKjiioqaeM, mo b MOJienyjie yKcycHOH KHCJiOTbi B^iBoe 6 ojibme 
axoMOB, neu noKasbiBaex npocxeSmaa (})opMyjia. Cjie;iOBa- 
rejibHO, ee HcxiiHHaH (MOJTeKyjiHpHan) (})opMyjia C 2 H 4 O 2 . 

HcTHHHbie $opMyjibi MHoxHx ra3oo6pa3Hbix BemecTB, Bcxy- 
naioLUHX B peaKUHK) c ApyrHMH raaaMH, Moryx 6bixb ycxano- 
BjieHbi raxme nyxeM HSMepeHun oO-beMOB n onpeAejienHH co- 
craBa ra30o6pa3Hbix npo^yKxoB peaKUPiH (cm. tji. II, 3). 

Bo MHoxHx cjiyqanx npocreHmaH 4 >opMyjia HBjiHexcH b xo >Ke 
BpeM 5 T H HcxHHHOH. HaopHMcp, npocxeMiuaH (^opMyjia cepo- 
yrjiepoAa CS 2 cooxBexcxByex Ha^eHUOMy h 3 onbixa MOJieKyjiHp- 
HOMy Becy cepoyrjiepozia (76) h, cjie;ioBaxejibHO, BbipajKaex 
jieHcxBHxejibHbiH axoMHbiH cocxaB ero MOjieKyji. 

3 A A A q M 

153. BbiBCiiHie (t}opMy.ay 0KHC.aa BaHanHH, aim, mto 2,73 z 

0KHc;ia coAep>KaT 1,53 a Mcraji/ia. 

154. BbiRejxHxe iipocTeftuiyio (})opMy;iy eemecTBa, coAep>Kaiuero 
1)3,64% asoxa h 36,367o KHcaopOiia. 

155. BbiBeAHxe npocrefluiyio (|)opMyay eemecTBa, b cocxaB 
KOToporo BxoAax BORopojif yrjiepoRj KHc;iopoA h asox b bccobom 
OTHOUip.HHH 1 : 3 : 4 : 7. 

156. BbiBejXHxe npocxeftiuyio 4>opMyay BemecxBa, co;iep>Kamero 
43,4% Na; ll,37o C h 45,3% O. 

157. BbjBenHxe 4>opMyay KpHcxa;i;iorH;ipaxa x/iopwcxoro Kaab- 
UHH, 3HaB, Hxo 7,3 z KpHCxa;i.aorHnpaxa repaiox npw o6e3BO>KH- 
BaHHH '3,6 Z BOilbl. 

158. BbiBejanxe (})OpMyay KpHCxaa;iorHxipaxa co;ibi, SHan, qxo 
npH npoKa/iHBaHHH 14,3 z KpHCxa/iJiorHjipaxa noayqaexca 5,3 z 
6e3Bo;xHOft co;ibi Na2C03. 

159. ycxaHOBHxe 4>opMy;iy KpHCxa;iJiorHjxpaxa, coixepjKamero 
9,8% Mg, 137o S, 267o O h 51,27© Bo;ibi. 

160. KpHCxaaaorH/ipax HeKOxopofi coan coiiep}KHx 18,6 7© Na, 
25,87o S, 19,47o O H 36,27o boah. BbiBeAHxe (^opMy;iy KpHCxa;!- 
;TorH;ipaxa. 

161. KaKOBa npocxefluiaa (})opMy;ia CHJiHKaxa, co;iep>Kamero 
407o MgO H 607o SiOa? 

182. BbiBeiiHxe 4)opMy;iy MHHepa;ia, coaep>Kamero 78 7o ZnO 
Tf 27 7 p SlOj. 

43 
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163. BHReiiHTe MO/icKy/inpHyio c})OpMy;Ty ReuiecTRa, conepHta- 
mero 93,757o C h 6,25% H, ec/rn n/ioTHOCXh napa aroro aeme- 
CTBa no Bosiiyxy 4,41. 

164. BwBc^iHTe MoneKynapHyK) (j)opMyny Bemecxsa, b KoropoM 
Ha 1 Bee. BOiiopofla npHxoAHTCH 6 eec. m. yrnepo^a h 8 bcc. m. 
KHCJiopojDia, ecnH MOJieKynapHuft bcc BemeexBa 180. 

165. BuBe;iHTe MO/ieKynapHyio ^^opMyny BemeexBa, coflep>Ka- 
mero 84,27© S h 15'i87o C. n;ioxHOCXb napa Bxoro semeexBa 
no BOSAyxy 2,02. 

166. BuBeAHxe MOJieKynapHyK) 4)opMy;iy Mac;iBHOfl KHcnoxu, 
coAep}Kameft B4,57o Q 36,47o O h 9,17o H, ec;iH njioxHOCxb 
ee napa no BOjiopo;iy 44. 

167. BueenHie MoneKyjiapHyio 4)opMyay aHHJiHHa, cojiep>Kaiuero 
77,47o C; 7,B7o H h 15,1 7o N. rinoxHocTb napa aHnnwHa no 
Boa^iyxy 3,21. 

168. npH oKHraHHH opraHH^ecKoro semeexea, coexonmero h 3 
yrnepoaa, Bo/iopoaa h cepu, nojiyMCHO 2,64 z yrneKHcnoro rasa, 
1,62 2 Boaw H 1,92 2 cepnHCxoro rasa. BbiBCAHxe 4)OpMyny 9xoro 
BemeexBa. 

169. npn OKHraHHH 4,3 z yrneBOnopoiia oBpasoBajiocb 13,2 z 
yr.aeKHc;ioro rasa. OjioTHOCXb napa yr;ieBo;iopoAa no Boaopo^y 43. 
BbiBeaHxe MoacKyaapHyio (})opMyay yraeBoaopoaa. 

170. ripH OKHraHHH 6,2 z KpeMHCBoaopoaa nonyqeHO 12 z any- 
OKHCH KpeMHHB SiOg. IlaoTHOcxb KpcMHeBoaopoaa no Bosayxy 2,14. 
Bbieeanxe MoaeKyaapHyio (jiopMyny KpeMHCBoaopoaa. 

171. npH nojiHOM cropaHHH 13,8 z opraHHMecKoro Beiuecxsa 
noJiyMHJiocb 26,4 z yrjieKHcnoro rasa h 16,2 z Boaw. OaoxHoexh 
napa sxoro Bemeexsa no Boaopoay 23. BbiBeaHxe MOJiCKyaapHyio 
(})opMy/iy BciuecxBa. 

172. /Inn ycxaHOBaeHHB ct)opMy/ibi rasooOpasHoro yrnesoaopoaa 
5 AtA ero Obian cMemaHbi c 12 ma KHc;iopOAa h CMCCb ObiJia 
BsopBana b sejiHOMexpe *. Floc/ie KOHiiencauHH oOpasoBaBUieroca 
BOiiRHoro napa oOtjCM rasooOpasHoro ocxaxKa (yr;ieKHcnbifl ras h 
HSO bITOK KHC;iOpOAa) p3BH5inCH 7 MA^ B. HOC/ie oOpaOoxKH ero 
me;iOHbFO unn nornomenHH yrneKHcnoro rasa yMeHbiuHncH ro 2 ma. 
Bee HSMepeHHa np0H3B0iiH.riHCb npn oiiHHaKOBHX ycnOBHHX. Hatt- 
nnxe ^opuyny yr.neBOAopoiia, 

173. npH BspwBe 1 oOTjeMa HCKOXoporo rasa c 2 oO'bCMaMH 
KHcnopoAa oOpasyexcH 2 o6T>eMa yrncKHcnoro rasa h 1 oOtjCm 
asoxa. HalliiHxe 0opMyny HCHseecxHoro rasa. 


* Sbahomctp — creKJiflHHaa xpyCKa c wJieHHaMH, aanaaHHaii c oanoro 
KOHua, a ApyrHM kohuom norpywenHan b piyib. 
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rjlABA V 

BAJIEHTHOCTL. COCTABJIEHME 4>OPMyjI 
no BAJIEHTHOCTM 


BajieHTHocTbio sjieMeHxa HasbiBaeicH cnoco6HocTb ero aro- 
MOB npHcoeiiHHBTfa K ce6e (hjih aaMemaib b MOJieKyjiax paa- 
JIHHHblX COeAHHCHHH) ODpCiieJieHHOe UHCJIO aXOMOB ilpyrHX 
sjneMeHTOB. Mepoa BajiCHiHOciH cjiy^Kwr qwcjio btomob bo;io- 
poAa» KOTOpoe axoM AaHHoro sjieMCHxa Momex npHcocAHHHXb 
HJiH saMecxHXb. Axom OAHoaajieHXHoro ajiCMCHxa Bcer^a npti- 
coeABHBex K ce6e hjih aaiviemaex xojibKo oahh axoM Apyroro 
o;iHOBajieHXHoro sjieMCHxa; axoM ziByxBajieHXHoro sjieMCHxa 
MoxKex npHCoe;iMHHXb hjih saMecxnxb asa axoMa oAHOBajieHx- 
Horo sjieMeHxa hjih oahh axoM apyroro aByxBajieHXHoro sae- 
Meaxa h t. a. OosTOMy o BaacHTHocxH saeMeHxa mo^ho cyaHXb 
no cocxaBy ero coeaHHeHHH ae xoabKO c BoaopcaoM. ho h caio- 
6hiM apyxHM BaeMeaxoM, Bajieaxaocxb Koxoporo HSBecxaa. 
HanpHMep, b coeaaiieHHH Na 2 S cepa aByxBaaeaxaa, xaa kbk 
aroM ee CBHsaa c aayMH axoMaMH oaHOBaaeaxHoro BJicMeaxa 
aaxpHH. 

HaKoaeu, Baaeaxaocxb saeMeaxa b aaaHOM coeaHaeaHH 
MOaCHO OnpeaeJlHTb H3 COOTHOIUeHHH MeJKay aXOMHUM BeCOM 
BJieMeuxa, ero BKBHsajieuTOM a BajieaxaocxbK); 


BaaeHTHOCTb = 


aiOMHUH Bee 
sKfiMBaaeHT 


SHaHne BajicHTHOCTH gjiCMCHTOB nosBOJiHer Suerpo cocra- 
BJlflTb ^OpMyjlbl XHMimeCKHX COeAHHeUHS, 06pa30BaHHhIX ABVMH 
SineMeHTaMM. 

B npocTefiiuBM oiyMae, Koraa oahh h 3 oOpaayiomHx coe;iH- 
ueutie sjieMeHTOB oflHOBajieHTCH, Ba;ieHTHOCTb BToporo ajie- 
Meuxa aenocpeacTBeaHo yKa3biBaex> ckojibko aiOMOB nepBoro 
BJieMeaxa npaxoanxea a a oaaa axoM Bxoporo b MoaeKyae aaii- 
aoro coeaHHeHHH. HanpaMep, saan, qxo aaiOMHaafl xpex- 
Baaeaxea, a xaop b coeaHaeHHHx c MexaajiajviH Bceraa oaiio- 
Baaeuxea, mbi MOjaeM epaay aaiiHcaib (J)opMyay xaopaaa ajiK>- 
mhhhh: AlCli. 
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B 6ojiee cjiojkhux cjiyqaax fljia cocxaBJieHHH 4)opMyjibi co- 
CAHHGHHJl HyjKHO *IHCJ10 aTOMOB KajKAOrO 9J16MGHTa 

XaK, HTOCbl npOH 3 B 6 ilCHH 6 miCJia aXOMOB OAHOrO 3A6MGHTa 1X3 
ero BaACHXHOCTb paBHHAOCb npOHSBeAeUHIO MHCAB aXOMOB BXO- 

poro sACMeHTa iia ero BaAeixTHocib. HHa^e roBopa, hbao HaixTH 
HaHMCHbLuee KpaxHoe Ba.neHiHOCTeH o6ohx bjicmchtob. MacxHoe 
OT AeACiiHH HaHMCHbiiiero KpaxHoro aa Ba.neHTHOCTb KaxxAoro 
SAeMeHxa u Aacx aiicAO ero axoMOB b MOACKyAe Aamioro co- 
eAHHCHHa. 

□ pHMep 1. CocxaBHXb ({jopMyAy xAopnoro anrHApaAa, 3naa, 
axo XAop B HeM ceMHBaAeHxeH, a KHcaopoA AByxBaAeaxeH. 

P e lu e H H e. HaxoAHM HaHMeHbiuee Kpaxaoe qaceA 2 h 7, 
paBHoe 14. PasAeAHB 14 Ha 7, noAyaaeM hhcao axoMOB xjiopa 
B MOACKyAe xAopHoro aHXHApHAa. /ieAeHHC 14 Ha 2 .^ex hhcao 
axoMOB KHCJiopoAa. <I>opMyAa XAopHoro anrHApHAa; CI 2 O 7 . 

npHMep 2. CocxaBHXb $opMyAy cyAb^xHAa BHCMyxa, snaa, 
qxo BHCMyx xpexBaAeHxeH, a cepa b coeAHHenHax c MCxaA* 

AaMH AByxBaAeHXHa. 

PeuxeHHe. Tax Kax naHMCHbuxee npaxHoe hhcba z h o 
paBHO 6 , xo HHCAO axoMOB BHCMyxa B MOACKyAe ero cyAb^HAa 
AOAWHO paBHaxbca xpeM, a hhcao axoMOB cepu — AByM. 4>op- 
MyAa cyAb4)HAa BHCMyxa: 81283 . 

tSAAAH H 

174. HaflAHxe eaAeHXHOCxb wapraHua b coeAHHCHHflx 

MnS MiijO, MnOj MbjOt 

H BaAeHTHOCTb XpOMB B COeAHHCHHaX 

CrjSj CrOj 

175. OnpeAeAHxe BaaeHXHOCxb HHiceAfl b okhch HHKeAa, ccah 
SKBHBBA eHT 6X0 B 9XOM coeAHHeHHH paBCH 19,67 (ax. Bee 

HHKeAfl 58,71). 

176. yKaJKHXe BaACHTHOeXH MeXaAAOB B CACAyiOlHHX COCAHHe- 

HMOX * 

LijO SnOj MtijOy CdS PbClj CrCl, 

177b OnpeAejiHTe Ba;ieHiHOCTb xjiopa b c;ieAyiomHX KwcjioTax, 
HMeii B BHAy, ^TO Ba;ienTHOCTb ero Ta Mce, mto h b cooTBeTciByio- 
uivix 9 THM KHC.^OTaM aHTHApHiiax . 

HCIO HClOj HClOs HCIO, 
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178. Oiipe;ie-iHTe Ba;ieHTH 0 CTb cepbi b H 2 SO 4 , BajieHTHOCTb 
MapraHua b HMn 04 h Ba/ieHTHOCXb KpeMHHSi b HgSiOa, hmch b BH^y, 
‘ITO BaJieHTIIOCTb HX Ta >Ke, MTO H B COOTBerCTByiOmHX 3 THM 
KHCJiOTaM aHfHApHaax. 

179. Ofipe;ie;iHTe Ba;ieHTHOCTb hoah b coeAHHeHHH, coAep>KameM 
Ha 25,4 Bee. m. HOAa 0,2 sec. h. BOAopoAa h 12,8 eec. h. khc/io- 
poAa. 

180. X;iopHA Meraa/ia C 0 Aep>KHT 69 7o xAopa. AtomhuH Bee 
Meia/ijia 47,9. OnpeAe;iHTe BaAeHTHOCXb MexaA;ia b sxom coeAw- 
HeHHH. , 

181. HaflAHxe SKBHBaAeuxbi Mexa/iAOB b cAeAyioiuHX coeAnne- 

HHHX: 

^§^ 2 ^ P^Cl2 ^2^5 Cd3(P04)2 

182. OnpeACAHxe SKBHBaAeHx xAopa b coeAHHeHWH, coAepxca- 
meM 38,8% Cl h 61,27o O. Ho HaflAeHHOMy 3KBHBa;ieHxy ycxano- 

BHXe BaACHXHOCXb XAOpa B 9XOM eOeAHHCHHH. 

183. CocxaBbxe ^^opMyabi okhcaob cACAyiomHx ajieMeHxoB 

(BaACHXHOCXb yKaSEHa pHMeKHMH U.H{})paMH): 

I II m IV V VI VII vui 

Ag Ba A1 Ti Nb Mo J Os 

184. PyKOBOACXByncb xabAHuefl nepHOAHHecKofl CHexeMbi, co- 
cxaBbxe (fiopMyabi bucuihx okhcaob BaHaAHa, xpoMa h MapraHua. 

185. CocxaBbxe c})opMyAbi xaophaob h cyAb4)HAOB AByxsaAeHx- 
Horo MapraHua, uexbipexBaAeHXHoro oaosa h naxHBaAeHXHOt) cypbMbi. 
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fJIABA VI 

KJ1ACCM4>HKAUM» HEOPrAHHHECKHX 

coeamhehhh 

HeopraHH^ecKHe coeAHHeunn AeJiHTCJi Ha nnTb rjiasHbix 
KJiaCCOB: OKHCJlbl, KHCJlOTbl, OCHOBaHHH, aM(|)OTepHbie THAPO- 
OKHCH H COAH. 

1. Okhcau 

OKHCJiaMH HaSblBaiOTCfl BCe COeAHHCHHH, COCTOnmHe H3 
KHCAopoAa H KaKoro-HH6yAb SAeMCHia. Ecjih SAeMeHT o6pa- 
ayei xoAbKO oahh okhcba, to ero HasbiBaiOT OKUCbto, ecAH nea 
OKHCAa, TO HH3IUHH (T. 6. COACpACaiAHH OTHOCHTeAbHO MeHbUje 
KHCAOpOAa) HaSblBaeTCH SaKUCbtO, BblCUlHH — OKUCbfO. OKHCAbl, 
B KOTOpblX Ha OAHH BTOM SAeMCHTa npHXOAHTCH ABB HAH dOACC 
aTOMOB KHCAopoAa, HacTo HasbiBaiOTCH deyoKucHMu, jpexoKU’ 
CJUiU H T. A. 

BOAbUIHHCTBO OKHCAOB HAH KenOCpeACTBCHHO, HAH KOCBCH- 
HbiM nyTBM o6pa3yeT coeAHHeHHH c BOAoft, HOCHiuHe o6mee 
HasBaHHe eadparoe omcAoe hah audpooKuceH, OpH Harpesa- 
HHH nOHTH BCe THApOOKHCH paSAaraiOTCH Ha OKHCeA H BOAy. 

FHApOOKHCH B SaBHCHMOCTH OT HX CBOHCTB OTHOCHTCfl HAH 
K KAaCCy KHCAOT, HAH K KAaCCy OCHOBaHHfi. KpOMB TOFO, Cy- 
mecTByiOT FHApOOKHCH, o6AaAaiomHe oAHospeMeano h cboh- 

CTBaMH KHCAOT H CBOHCTBaMH OCHOBaHHH; OHH HaSblBBIOTCH 
OMCpOTepHbLMU eudpOOKUCHMU, B COOTBCTCTBHH C 3THM H OKHCAbl, 
o6pa3yiomHe rHApaxbi, acahtch Ha Tpa rpyrniu: KHCAOTHbie, 
ocHOBHbie H aM({)OTepHbie. 

A, KuCAOTHbte OKUCAbl 

TaK HaSblBaiOTCH OKHCAbl, FHApaTbl KOTOpblX HBAHIOTCH KHC- 
AOTaMH. 3 tO FAaBHblM 06pa30M OKHCAbl MCTHAAOHAOB, XOT5I 
HCKOTopbie Bbicmne okhcabi mcthaaob to^kc hbahiotch khcaot- 
HbiMH (iianpuMcp, CrOa, MiiaOz h Ap-)- MuorHC KHCjioTHue 
OKHCJlbl HeriocpeACTBCHHo coeAHHJiioTCH c BOAoft, oCpaayji khc- 
jioTU, uanpuMcp 

SOa-f HaO = H,SO, 
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PH^ipaTbl ApyrMX KHCJlOTHbIX OKHCJlOB nOJiyqaiOTCB KOCBeHHbIM 

nyiCM. 

KHCJiOTHbie OKMCjibi oSbi^iHO Ha 3 biBaK)TC 5 i amudpudaMu co- 
OTBercTByiouiHx khcjiot (nanpHMep, P 2 O 5 — anrHiipHA (J)oc(j)op- 
HOfi KHCJlOTbl HJIH npOCTO ({)OC4)OpHblH aHmjXpHJx) ^ 

rAaeHblU OlAUHUTeAbHbtCl npUSHUK KUCAOTHblX 0 KUCA 06 — 

ux cnocodnocib eaauModeucieoeaib co u^cAOHaMu c odpaaoea- 
HueM coAeu, nanpHMep 

CO2 + 2NaOH = Na2C03 + HgO 

KHCJlOTbl, KaK npaBHJlO, He BSaHMO^eHCTByiOT c khcjiothbimh 
OKHCJiaMH. 

6. OcHoeHbie okucau 

K 9Tofl rpynne npHHajaLJieH<aT OKHCjibi, rHjipaTbi Koiopbix 
HBJlfllOTCB OCHOeaHHHMH. OcHOBHblC OKHCJIbl o6pa3yK)TCH 
HCKJHOHHxejibHO MerajijiaMH. TojibKO OKHCjibi HaH6ojiee aKTHB- 
Hbix MeraJiJioB (K, Na, Ca h jxp.) Henocpe^CTBeHRo coejiH- 
HHIOTCH C BOJlOfl, o6pa3yH paCTBOpHMbie B BOAe OCHOSaHHH — 
mejioqa. BojibiUHHCTBo Hte ochobhwx okhcjiob He BsaHMOAeft- 
CTByeT c BOjiofl, cooTBercTByioiuHe hm ocHOBaHHH nojiynaioTCH 
KOCBeHHbIM nyxeM h HepacxBopHMbi b Bojie. 

Bee ocHoeHbie okucau eaauModeUcTayfOT c kucaotumu 
c oOpoBoeanueM coAei (ho ne BaaMMOAeflciByiOT co luejio- 
qaMH), HanpHMep 

MgO 4- HgSO^ = MgSO^ + HgO 


fl. AMcpoiepubie okucau 

3 th OKHCJIbl o 6 jiaJiaiOT OJlHOBpeMeHHO CBOflCXBaMH H KHCJIOT- 
HUX H OCHOBHUX OKHCJIOB. OhH BSaHMOJieAcTByiOT H C KHCJIO- 
TaMH H CO luejioqaMH c o 6 pa 30 BaHHeM cojiefl. 

BeHAy Toro rto see okhcjibi paccMOTpeHHbix xpex rpynn 
oOjiaAaiOT CBoflcTBOM o 6 pa 30 BbiBaxb cojiH, hx qacTo o 6 T:)eAH- 
BHioT noA oCiUHM HasBaHHeM coAeo6pa3yKfU{ux oKucAoe. 

f. BeapaaAUHHbie omcAbi 

Kpowe coAeoOpaayiouiHX okhcjiob, HseeciHO erne He 6 ojib- 
moe qncjio okhcjiob, Koxopbie hh npHMbiM, hh KoceeHHbiM ny- 
TCM He o 6 pa 3 yK)x rnApaxoB h He BsaHMOAeftcTByiOT hh c khc- 
AoxaMH, HH CO uiejiOHaMH. TaKHe okhcjiu HaabiBaioxcH deapas- 
AUHHUMU. npHMepOM MOHCei CAyHiHIb OKHCb 830X3 NO. 

4 ti. Jl 
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H. IlepeKUCu 

Oco6yK3 rpynny okhcjiob o6pa3yioT tan nasbiBaeMbie 
nepeKHCH. 3to coea,HHeHHfl HCKOiopbix MeiajiJioB c khcjiopoaom, 
KOTOpbie TOJIbKO (})OpMajlbHO (llO HX COCTasy) MOryT 6bITb OT- 
HecGHtJ K KJiaccy okhcjiob, no cymecTBy jkc hbjihiotch cojihmh 
nepcKHCH Boaopofla, HanpHMep: Na:j02 — nepcKHCb HaipnH, 
Ba02 — nepcKHCb 6apHa h ap. 

2. KHcaoTbi 

CoeaHHHHCb c Boaofi, OKHcau MexaaaoHaoB odpasyior se- 
luecTBa, oTHOCHiHHecH K Kaaccy khcjiot. 

BoabUJHHCTBo KHcaoT HBaaeTCH rHapaxaMH oKHcaoB a no- 
BxoMy, KpoMe Boaopoaa, coaepatux xanace h KHcaopoa- TaKHe 
KHCJioxbi HasbiBaKJxca KUCAopodtibiMu KucAOTCiMU (HanpHMep, 
H2SO4) B oxaHHHe ox CecKUCAOpodHbix KUCAOT, He coaepwa- 
lUHx KHCJiopoaa (HCl h ap.)- 

Boanbie pacxBopbi KHcaox hmciox Kucabifi BKyc h oKpauiH- 
Baiox aaKMyc b KpacHuS ueex. 

Ho HHcay axoMOB Boaopoaa b Moaeayae KHcaoxu, cnocoo- 
Hbix aaMemaxbCfl MexaaaaMH, paaaHHaKJx KHcaoxbi odmocHoe- 
Hbie (HanpHMep* HNO3), deyxocHOBHbie (nanpHMep^ H2SO4), 
rpexocHOBHbie (HanpHMef)^ H3PO4) h x. a. 

Bee KUCAOTbi esauMOdedcTByiOT co meAonaMU c odpasoea- 
HUBM COABU, HanpHMCp 

HNO, + KOH = KNO3 + HjO 

EcaH ox Moaeayabi KHcaoxbi Mbicaenno oxnaxb oann naii 
iiecKoabKO axoMOB Boaopoaa, cnocoSnbix saMeuiaxbcn Mcxaa- 
aaMH, xo ocxanexcH rpynna axoMOB (a HHoraa h oanH axoM), 
HocjimaH Ha3BaHH6 kucaotho^o ocTCLTKCi H y^acTByiomasi b xh- 
MHqecKHx peaKUHHx KaK e;iHHoe uejioe. HanpHMep^ 

KHCJioTa H2SO4 iiaei ixea khcjiothbix ocTaiKa: HSO4 h SO^ 
4 )oc({)opHaH KHCJioia H3PO4 ;iaeT rpw khcjigthbix ociaiKa: 
H2PO4, HPO4 H PO4. Ha 3TOM OCHOBaHHH MOJlCKyjlbl BCCX KHC- 
JIOT MOKHO paCCMaxpHBaTb KaK COCTOHUlHe H 3 arOMOB BOJXOpOJia 
H KHC^aOTHblX OCTaiKOB. 

y nepeHHCJieHHbix Bbiuie khcjiot bcc aroMbi BOAopo^a Moryx 
6biTb saMemeHbi MexajiJiOM, xaK mo hx ocHOBHoexb npHMo 
onpejiejiHeTCH hhcjigm aioMOB BOAopona b MOJieKyjie. Ho cy- 

meCTByiOT H laKHe KHCJIOXbl, y KOXOpblX He BeCb BOilOpM MOKex 
6biTb aaMemcH MexajinoM Tax, HanpHMep, b yKcycHofi KHCJioxe 
CH3COOH H 3 Hexbipex aroMOB BoaopoAa tojibko oahh iaMe- 
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maercji MerajiJiOM. flosTOMy yKcycHan KHCJioxa, xoth h coaep- 
>KHT B MOJieKyjie neibipe aioMa BOAopoAa, HBAHexca KiicaoTOii 
OAHOOCHOBHOn. 

yKaaaiHioe paajiimHe b CBoficiBax oxAejibHbix khcviox 
o6i>5iciiHeTCH paajiHmieM b crpoeHHH hx MOJiCKyA. OKasbiBaexca, 
HXO 6 MOAeKlJJiaX KUCAOpodhblX KUCAOT TOAbKO 76 aiOMbl 6 odo- 
poda cnocodHbt 3 aMeu{aTbCH MeraAAaMU, KOTopue censanbi 
c aroMaMu KucAopoda, 

B noAXBep>KAeHHe ":^xoro nojioH<eHHB npHBeAeM, HanpHMep, 
cxpyKxypHbie ({) 0 pMyAbi: a) 4 ^oc(})opHofi KHCAOXbi, b KOxopoH 
eecb BOAopoA Mo>Kex 6 bixb saMeuxeH MexaAjXOM; 6 ) yKcycHofi 
KHCjioxbi, B Koxopoft xoAbKo V4 ^Bcxh BOAopoAB saMeiuaexcB 
MexajiJiOM: 


H- 0 . 

0 /H 

H 0 C H 

\h 

H 0 )P =0 

X 

1 

o 

\ 

4)oc{})opMa9 KHcjiOTa 

yKCycHaa KHCJioxa 


Ha ^OpMyA BHAHO, HXO B MOJieKyAe 4)OC(})OpHOH KHCJlOXbl BCe 
axoMbi BOAopoAa CBHsaiib] c aroMaMH KHCJiopoAa; b MOAeKyJie 
>Ke yKcycHOH khcjictw xpn axoMa BOAopoAa CBHsaiibj c axoMaMn 
yUlCpCAa H TOJlbKO OAHU— C axOMOM KHCAOpOAa. TOAbKO 3XOT 

aioM BOAopoAa h saMemaexcB MexaAAOM. 

3. OCHOBaHHSl 

OcHoeaHUHMu hasbmmiCH eudpaibi okucaob, eaauModeu- 
C 76 ijfOu{ue c KucAoiaMu c oOpajoeuHueM coacH (ho He BaaiixMo- 
AeHCXByiomHe co lueAOMaMH). 

B COCXaB MOACKyAbJ BCHKOrO OCHOBaHHfl BXOAHX axoM we- 

xaAAa H oAHa hah aecKOAbiio rHApoKCHAbHbix rpynn — OH, ua- 
npHMep NaOH, Mg (OH) 2 , Bi(OH) 3 . FlpH AewcxBHH khcaoxu 
H a ocHOBaHHe rHApoKCHAbHbie rpynnbi aaMcmaioxcH khcaox- 
HbiMH ocxaiKawH, H, xaKHM o6pa30M, noAyHaexcH coAb, Hanpa- 
Mep 

Mg(OH )2 + 2 HNO 3 = Mg(N 03)2 + 2 H 2 O 

ocHosaHue Kuc^oTa co;ib 

BOJlbUlHHCTBO OCHOBaHHfl HepaCTBOpHMO B BOilC. PaCTBO- 
pfliorcH ;iHUJb OCHOBaHHfl, oCpaaoBanHbie HaH 6 ojiee aKTHBHuMH 
MciajuiaMH, KHK, HanpHMt'p, NaOH, Ca(OH) 2 - TaKHe ocHOsa- 
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HHH HaSblBaiOTGH U^eAGHaMU. PaCTBOpbl HX HMeiOT MblJlbHblH 
BKyc H oKpauiHBaiOT jiaKMyc b chhhh user, a cJ)eHoji4>TajieHH — 
B MajIHHOBbIH. 

AioMbi HjiH rpyiinbi btomob, KOTopbie ocTanyxcH or MOJie- 
Kyjl OCHOBBHHH, CCJIH OTHflTb OT HHX OJXHy,, ABB HJIH BCB THApO- 
KCHjibHbie rpynnbi, no anajiorHH c KHCJioxHbiMH ocxaxKaMH mo- 
ryx 6bixb HasBaHbi ochobhumu ocTUTKaMU, HanpHMcp, oxHHMan 
nocjieAOBaxejibHo PHApoKCHJibHbie rpynnbi ox MOjieKyjibi 
Cu(OH) 2 , nojiynaeM .cJieAyiomHe ocHOBHbie ocxaxKH: CuOH 
H Cu. 

4. AM4)OTepHbie phapookhcm 

CymecxByiox thapookhch, Koxopbie Moryx BsaHMOAeflcxBO- 
Baxb KaK C KHCAOXaMH (nOAo6HO OCHOBaHHHM), XaK H CO 
AoqaMH (noAoSHo KHCAoxaM), o6pa3yB h b xom h b ApyroM 
cjiyuae coah. TaKHe thapookhch, o6AaAaK)mHe ABOHcxBCHHbiMH 
CBOHCTBaMH, HaSblBaiOXCH aMCpOTepHbLMU 8udpOOKUCHMU. OpH- 
MepoM Mo^ex cAyjKHXb Zn(OH)2: 

Zn(OH)2 + 2 HC 1 = ZnCl^ -f 2H2O 

CO;ib CO;i5IHOll 
KHC.ttOTbI 

HjZnOj + 2 NaOH = NajZnOj + 2H2O 

CO;ib UHHKOBOfl 
KHCJIOTbl 

B nepBOH peaKUHH mApooKHCb uHHKa nrpaex poAb ochobh- 
HHH, BO BXOpOH — pOAb KHCAOXbl. 


5. COAH 

CoAHMH HasbiBaiOTCH BeiixecxBa, Koxopbie moh<ho paccMa- 
TpHBaxb KaK npoAyKXbi aaJviemeHHH BOAopoAa b khcaoxbx ochob- 
HblMH OCXaXKaMH (b HaCXHOCXH — arOMaMH MexaAAOB) HAH KaK 
npoAyKXbi aaMemeHHH fhapokchaob b ocHOBanHHx khcaox- 
HbiMH ocraxKaMH. TaKHM o6pa30M, MOJieKyAbi Bcex coach co- 

CTOHT H3 KHCAOXHbIX H OCilOBHbIX OCXaXKOB. 

BOAbLUHHCXBO COACH BCLUCCXEa XBCpAblC H KpHCXaAAHHC- 
CKHC. 

PasAHHaiox cACAyiomHe TAaBHbie bhau coach: 

A. tiopMUAbHue, HAH cpediiue coau — npoixyKTb] hoahopo 

SaMCmCHHH aXOMOB BOAOpOAa B MOACKyAaX KHCACT aXOMBMH 
MerajiJioB h;ih rHApoKCHJibHbix rpynn b MOJieKy.iax ocHOBaanfi 
KHcyiOTHUMH ocTaxKaMH, HanpHMep 

H,PO*-Na,PO, Cu(OH) 2 - Cu(NO,), 
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B. KucAue coAu — npo^yKTU nenojiHoro saMemeHHH boao- 
poAa B MOjieKyjiax khcjiot axoMaMH MCTajuioB, nanpHMep, 

NaHS04, KHPO4. KHCJibie cojih nojiyqaiOTCH npH ssaHMOAefi- 

CTBHH KHCJIOT C OCHOBaHHHMH B TCX CJiy^aHX, KOr;ia KOJIH^eCTBO 
BSHTOrO OCHOBaHHH HeAOCTaTOHHO 06pa30BaHHH CpeAHen 

cojih: 

H2SO4 + NaOH = NaHSO^ + H^O 

TaKHM o6pa30M, KHCjibie cojiH eme coAGp>KaT b cbocm co- 
craoe BOAopoA, cnoco6HbiH saivieiAaTbCH MeTajuiaMH. X^eHCTByn 
Ha KHCAyio cojib AocTaxoHHbiM KOAHHecTBOM cooTBexcTByioiixero 
OCHOBaHHH, MO>KHO SaMCCTHTb B HCH BOAOpOA MCTajUlOM H HO- 
JiyHHTb cpeAHFOfo cojib, HanpHMep 

NaHSO^ -f- NaOH = NasSO^ + H2O 

B, OcHOBHbie COAU — npoAyKTbi HenojiHoro saMemeHHH 
THApOKCHAOB B OCHOBaHHHX KHCAOTHbIMH OCTaiKaMH, HanpUMCp 
CuOHCl; (Cu 0H)2C03. OcHOBHbie COAH noAyqaiOTCH b xex 
CAyqanx, KOXAa npH BsaHMOAcftcxBHH khcaoxw c ocHOBaHHCM 
E3HXOro KOAHHecXBa KHCAOXbl OKaSblBacXCH HeAOCXaTOHHO AAH 
ofipasoBaHHH^ cpeaneH cojih. Tan, nanpHMep, ecjiH npH flefl- 
CTBHH CepHOH KHCVIOTbl Ha PH^paT OKHCH JKeJieSa B3HTb Ha OaHH 
MOJIb Fe(OH)3 O^HH MOJIb H2SO4, TO MOHiCT 06pa30BaTbCH 
OCHOBHaH CO^b: 

Fe(OH)3 4 - HjSO^ = FeO HSO4 + 2H2O 

MxoSbi npcBpaTHTb ocHOBHyio co.Tb B cpe^HioK), HaAO noflefi- 
c TBOBaxb Ha Hee xaKHM koahhccxsom cooxBexcxByiomeH khc- 
.'iOTbi, KOTOporo 6bijio 6bi flocTarouHO fljia saMcmeHHH Bcex th- 
itpOKCHJlOB KHCJlOTHbIMH OCTaTKaMH. 

6. HoMCHKjiaTypa cojiefi 

ZIjih oCosHaHCHHa cojiefl b Cobbtckom Coiose nojibsyioTca 
KaK pyccKoii, rax h Me>KflyHapoaHofi HOMeHK.naTypoH. 

CorjiacHO pyccKofi HOMeHiuiaType, nasBaHHe cojih o6pa. 
syeicfl H3 HasBaHHH khcjiotm hjih MerajuiOHna (npeflciaBjiHio- 
mero co6oh khcjiothhh ocTaroK naHHoft khcjioth) h HasBaHun 
Merajijia, odpaayiomero cojib. Tan, HanpHwep, cojib cepnoH khc- 
jioTbi H Meiajijia mcjih (CUSO4) HaabiBaercH cepHOKHCJiofi 
Meabia, cojib cojihhoh khcjigth h Merajijia HarpHH (NaCl) — 

XJlOpHCTbIM HarpHCM H T. JI. 

Ecjih HMeiOT b Biwy Kucjiyio cojib, to nepeji HaasaHHCM 
COJIH HenpeMeHHO CTaBIITCH CJIOBO «KHCJIbIH». TaKHM oSpasoM, 
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cojiH NaHS04, KH2PO4 H K2HP04_ cooTBercTBeHHO Hasu- 

BaiOTCH «KHCJIbIH CepHOKHCJIbifi HaTpH0», «KHCJIblfi (J)OC4)OpHO- 
KHCJlblfl KajlHfl 0flH03aMemeHHblfi», «KHCJlblfi (J)OC4)OpHOKHCJIblfi 
KajiHfi flBy3aMemeHHbifl». 

B cjiyMae ochobhhx cojiefi k Ha3BaHHio cojih npn6aBJisieTC5! 
cjioBo «ocHOBHoftj>. HanpHMcp, cojib MgOHCl HasbiBaetcH' 
«OCHOBHOH XJIOpHCTblH MarHHH», COlIb (CuOH) 2CO3 «OCHOB- 
Haa yrjieKHCJiaa Meflb». 

MoKflynapoflHaa HOMeHKJiatypa cojiefi nocTpoena CJieflyK)- 
uiHM o6pa30 M: cojih Ka>Kflofi khcjidtu hmciot o6mee HasBaHHe, 
KOTOpOe npOH3BOflHTCfl OT JiaTHHCKOrO HaSBaHHfl KHCJTOTbl HJIH 
o6pa3yioiuero ee MCTajuioHjia. HanpHMep, Bce cojih cepHofi 

KHCJlOTb) HaSbIBaiOTCH CyjlbCjiataMH, COJIH 4lOC(j)OpHOH KHC- 
JIOTbl — (})OC 4 )aTaMH, COJIH COJIHHOH KHCJIOTIJ — X JI 0 p H- 
A a M H H T. A. HaaBaiine OTACJIbHOH cojih npOH3BOAHTCH OT 
oGiuero iiaaBaHHa cojieii cooTBeTCTByiomeii khcjioth h naaBa- 
iiHfl MeraJiJia, oCpaayiomero cojib: 

CUSO4 — cyab(j)aT mbah 
Ca 3 (P 04)2 — 4)oc4)aT Kaabuiin 
NaCl — XAopHA HaxpHfl 

HasBaHHH KHCJibix cojiefl cocraBJiaioTCfl laK xce, tojibko 
K oClUCMy Ha3BaHHK) COJIH flo6aBJIfleTCH CJIOBO «rHflpO», eCJlH 
B MOJicKyjie COJIH ocxajicH HeaaMemcHHHM oahh axoM boao- 
pOAa, hah — «AHrHApo», ccah HcaaMeuieiiHUMH ocxaAHCb Asa 
axoMa BOAopoAa: 

K2HPO4 — rHAp04)0C(l)aT KaAHH 
KH2PO4 — AHrHApoiJioccjiaT KaAHn 

JIah o6o3HaHeHHJi ochobhhx coAefi nepcA hx naaBaHHHMH 

CraBHICfl CAOBO «OCHOB^OH»: 

MgOHCl — OCHOBHOfl XAOpHA MCAH 
(CuOH)2COj — OCHOBHOfl Kap60HaT MCAH 

Ha npaKTHKC, KpoMC yKaaaHHbix b xadAHue «xHMHHec!<Hx» 
HasBaHHft, noAbayiOTca raKiKe cxapHiuibiMH xexuHMecKHMH na- 
SBaHHHMH HCKOXOpUX COACH. Ta-K, [lanpUMCp, COAH aaOXHOH 
KHCAOXbl H MCXaAAOB HaTpHSI, KaAHH, KaAbllHH (NaNOs, KNO3, 
Ca(N03)2) naaHBaioTCH ccAurpaMH, coah cepnofl khc- 
AOTbl, COAepHiaiUHC KpHCXaAAIiaaUHOHHyiO BOAy, — CUSO4 • 
5H2O, FeS04 7H2O. ZnS04 7H2O h ap- — k y n 0 p 0 c a m h, 
coAb Na2C03 — c o A 0 H, coAb K2CO3 — noTaiuoM h x. a. 
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HasBaHHn cojieA HanSojice «iacTo BCTpenaiomHxcsi khcjiot 


(no MOKaynapoiiHOH HOMeHKJiaxype) 


HasBaHHC KHc;ioTbi 

<l»opMy;ia 

HasBauHe co/ih 

AaoTHcxaH 

HNOa 

HHXpHX 


HNOg 

Hnxpax 

Bopnan 

HgBOs 

Bopax 

BpOMHCXOBOHOpOJIHafl 

HBr 

BpOMHA 

AByXpOMOBaH 

HsCrjO, 

BnxpOMax 

MoAHCiOBOjiopoAHan 

HJ 

Moaha 

KpeMHCBafl 

HjSiOg 

CHJIHKaX 

MapraHUOBaji 

HMn04 

PiepMaHranax 

Cepnafl 

H2SO4 

Cyjib(})ax 

Cepnncxafl 

HaSOj 

Cy;ib(})HX 

CepoBOAOponHan 

H2S 

CyjibipHA 

iHOcepHan 

H2S20g 

THOcyAb^»ax 

yrojibHafl 

HaCOj 

KapSonax 

yKcycnafl 

CHgCOOH 

Auexax 

4 >oc 4 )opHafl 


4 >oc({)ax 

<I>xopHCTOBo;iopojiHaji , • . ... . 

HgFg 

<pTOpHR 

X;iopHcxoBoaopoAHafl 

HCl 

XjIOpHA 

XjiopHOBaxan 

HCIO, 

Xjiopax 

XjiopHOBaTHcxan 

HCIO 

FHnOXAOpHX 

XpoMOBan 

H2Cr04 

XpOMax 

liHaHHCTOBOnopoaBafl 

1 

HCN 

IXHaHHA 


7. CocraBJiCHHe 4>opMyJi ocHOBaHHfi h cojiefi 

Bbiuie 6bijio yKasaHo, ^TO MOJieKyjiw ocHOBanufi coctobt 
ITS aioMOB Mexajijia h rnjipoKCHJTbHbix rpynn, a MOJieKyjibi co- 

— H3 KHCJIOTHbIX H OCHOBHWX OCXaiKOB. CBBSaHHbIX JlpyX 
c iipyroM B cxporo onpe;ieJieHHOM mh Ka>KAoro Beiixecxea 
qHcJie. 

KaK xHiipoKCHjibHaB rpynna, xaK h KHCJioxHwe h ocHOBHwe 
ocxaxKH HMeiox onpeiiejieHHyK) eajieHTHOcxb, eejiH^HHa koxo- 
pofl ycxaHaBJiHBaexcB coBepuieHHO xhk xce, Kan h BCJiH^HHa 
BaJieHXHOCXH OTiiejTbHblX aXOMOB. 

BanemHOCTb eiidpoKCuna — OH paena ejiHHHiie, xaK ksk 
OH MOHiex npHCoeiiHHHXb xojibKO oiiHH axoM BOAopona, o6pa- 
sya MOJieKyjiy boau. 

BaACHTHOCTb KUCAOTHOeO OCTQTKa OnpCAeJIHeXCH HHCJTOM 
aXOMOB BOAOpOAa, KOXOpwe HyXKHO OTHHXb ox MOJieKyjIbl KHC- 
jioxbi AJiH ero nojiyHCHHB. HanpHMep, (})oc(})opHaB KHCJioxa 
HaPOl Momex Aaxb xpH KHCjioxHbix ocxaxKa: oAHOBajienT- 
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HbiS — H2PO4, flByXBajieHTHblH >HP04 H TpeXBaJICHTHHfi 
^P04. 

BaACHTHOCTb ocHoeHoeo ocTaTKa onpe;xejTHeTC53 qHCJioM 

TH^ipOKCHJIbHblX Tpyon, OTHHTbIX OT MOJieKy,/lbI OCHOBHHHH. Ha- 
npHMep, rH;ipaT okhch KajibiiHH oSpaayex nea ocHOBHbix 
ocxaTKa: oAHOBajieHTHbifi — CaOH h iiByxBajieHTHbifl >Ca, 
PacnpocipaHBJi noHHiiie o BajieHTHocTH na yKasaiiHbie Bbiiue 
rpynnbi etomob (tek naabiBaeMbie paAHKajibi), Mbi nojiy^aeM 
B03M0:HCH0CTb JieFKO H 6bICTpO COCTaBJIJITb cJ)OpMyjlbI JlK)6bIX 
OCHOBaHHH H COJICH. 


npHMep 1. CociaBHTb (j)opMyjiy rH^ipata okhch xpex- 
BajienTHoro ^ejiesa. 

PeiueHHe. Tax kek xhapokchji oAHOBajienxeH, xo, one- 
bh;xho, MOJieKyjia xHixpaxa okhch jKCJiesa aoji^he cocxoHXb h 3 
OAHoro axoMa >Kejie3a h xpex rHjxpoKCHJioB. OopMyjia coejfiHHe- 
HHH 6yAex Fe(OH) 3 . 


npHMep 2. CocraBKXb (})OpMyJTy HOpMajIbHOfl KajlbUHCBOH 
COJIH (J)OC(^OpHOH KHCJIOXbl. 

P e m e H H e. Mojienyjia sxoh cojih ;ioji^Ha cocxoHXb h 3 
AByxBajieHTHbix axoMOB Ca h xpexBajienxHbix khcjioxhux 


ocxaxKOB ^ PO4. HaHMCHbuiee npaxHoe hhccji 2 h 3 paBHo 6. 
C.nejiOBaTejibHo, MOjieKyjia cojih jiojDKHa co;iep>KaTb 6:2 = 3 
axoMa KajibuHH h 6:3 = 2 khcjioxhbix ocxaxna ^P 04 . 


$opMyjia cojih 6yAex Ca 3 (P 04 ) 2 ‘ 


npHMep 3. CoCXaBHXb (J)OpMyJiy OCHOBHOH aJHOMHHHCBOfi 
COJIH COJTHHOH KHCJIOXbl. 

P e m e H H e. HcKOMan coJib AOJT>KHa cocxoHXb h3 ojiho- 

BajieHTHblX KHCJIOXHbIX OCXaXKOB COJIHHOH KHCJIOXbl — Cl H CO- 
jiepH<amHx rnjipoKCHji ocHOBHbix ocxaxKOB rHjipaxa okhch ajiio- 
MHHHH. TeK KaK FHJipaX OKHCH aJIIOMHHHH MOH<eX JlEXb JlBa XE- 

KHX ocxaxKa (oAHOsajieHXHbiH — Al(OH )2 h AByxBajienxHbift 
>A10H), xo B03M0»cHbi ;iBe ocHOBHbie cojih: A1(0H)2C1 
' h AlOHCU. 


npHMep 4. CocxaBHTb (JiopMyjiy khcjioA MarnneBOH "cojih 
yrOJlbHOH KHCJIOXbl. 

PemeHHe. B cocteb sxofi cojih jiojiJKen BxojiHTb MaxHHH 

H O^HOBaJieHXHblH KHCJIOTHblH OCXaXOK yXOJIbHOH KHCJIOXbl 
— HCO3. TaK KaK MaXHHH JlByXBEJieHTeH, xo C OAHHM aTOMOM 
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MarHHH 7lOJl>KHbl CbITb CBHSaHbl ABB KHCJIOTHbIX OCXaTKa 

— HCO3. OopMyjia cojih: Mg(HC03)2- 

8 . Ba>KHeHuiHe cnocoSw nojiyneHHfl khcjiot, ocHOBaHHM 

H cojieii 

Kucaotu MoeyT 6 biTb noAXjKenbi: 

] . HenocpeACTBeHHbiM coe;iHHeHneM khcjigthbix okhcjiob 
c Bo;iOH, HanpHMep 

SOg + H^O^H^SO^ (1) 

2 . BaaHMOj^eHCTBHeM KHCJIOTbl C COJIblO (o 6 bIHHO ZieHCIBHCM 

CepHOH KHCJIOTbl Ha COJIb HOJiyHaeMOH KHCJIOTbl), HanpHMep 

2 NaN 03 + H,S 04 = Na 2 S 04 + 2HNOg (2) 

OcHoeaniLH Moayr dbiTb nonyHenbi: 

\. PaCTBOpHMbie OCHOBaHHH (mejIOHH) — BSailMOJieHCTBHeM 
HaH 6 ojiee aKTHBHbix MeTajijiOB hjih hx okhcjiob c boaoh, Ha- 
npHMep 

2Na + 2H20 = 2Na0H + H2 (3) 

CaO + H20 = Ca(OH )2 (4) 

2 . HepacTBopHMbie ocHOBaHHH — AeHCTBHCM mejiOHefl na 
pacTBopHMbie COJIH cooTBeTCTByiomHx MeTajiJioB, HanpHMep 

CUSO4 + 2NaOH =. i Cu(OH) 2* + NaaSO^ (5) 

CoAu MoayT dbiTb noAyneHbL npH caMbix pasHoodpasHbix 
peaKUHHx: 

1 . npH BaaHMOAOHCTBHH KHCJIOTbl H OCHOBaHHH (HJIH aMCjDO- 
TepHOH THApooKHcn) HOJiyHaiOTCH COJIb H BOAa (peuKyun neix- 
TpaAusayuu), HanpHMep 

HCl + NaOH NaCl 4- H^O (6) 

2 . OpH BsaHMOAeHCTBHH KHCJIOTbl H COJIH nojiynaiOTcyi Apy- 
ran khcaotb h HOBan coAb (cm. peaKunio 2 ). 

3 . npH BSaHMOAeHCTBHH lUeAOHH H paCTBOpHMOH 
coAH MCTaAAa, o 6 pa 3 yiomero nepacTBopHMoe ocnoBaHHe, noAy- 
HaioTCH HOBan coAb H riepacTBopHMoe ociioBaiiHe (cm. peaK- 
UHIO 5 ). 


• CipejiKa, nocxaBJieHHaFi c.neBa op (l3opMy.nbi Cu(OH)2, noKaabiBaer, 
qro oOpasyFoiuHHCfl b pe3y.nbTaTe peaKUHW rH;ipar okhch MeiiH Bbina;xaeT 
B DCailOK. 
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4 . npH BSaHMOAeflCTBHH JlByX paCTBOpHMbIX COJiefl 
nojiyqaiOTCB jibq KOBbie cojih, nanpHMep 

NaCl + AgNOj = i AgCI + NaNOj ( 7 ) 

no;iaBJi^K)iuee 6ojibiiiHHCTBO peaKiinfl Me^;iy KHCJioxaMH, 
ocHOBanHHMH H cojiHMH npe;iCTaBjifiK)T co6oh peaKUHH o6MeHa. 
O^iHHM H3 npo^iyKTOB xaKHX peaKUHfi Bcer;ia hejihctcb KaKan- 

HHSyAb HOBan COJIb. 

PaCTCopHMocTb Bawnei^iuHX cojiefi b noiic 


K H C JI 0 T bl 

^ 1 

HNOg 

HCl 

PaCTBOpHMbI Bce COJIH 

PacTBopHMU Bce COJIH, KpOMe AgCl, CuCl, PbClg h 

H,S04 

PacTBopHMbi Bce COJIH, KpOMe BaS04, SrS04 h PbS04. 
Oneiib MaJio pacTBopHMbi CaS04 h AgS04 

H,CO, 

Ha HopMaJibiibix cojievi pacTBopHMbi tojibko cojih 
H aTpUH, KaJIHfl H aMMOHHH 

H3PO4 

To Hce 

H,S 

» » 

Merafl^bi 


Na H K 

PaCTBOpHMbI nOVTH BCe COJIH 


n pCLKTUHCCKU C flOMOtt^btO yKCiSClHHblX peaKt{U{l /^OfCHO flO- 
Ay^aTb Hoebte coau TOAbKO Toeda, Koeda odtin us npodyKToe 
peQKUfUU UAU nepciCTSOpuM, uau AeeKO yAeiynuBueiCH 
npu naepeeanuu u tqkum nyreM Mootcer 6biTb oTdeAen ot dpy- 
eo20. 

KpoMe 9THX peaKunfl, o^enb BajKHWMH peanuHHMH nojiyve- 
HHB COJiefl BBJlBIOrCH: 

5 BaaHMOAeflcTBHe miiofhx MeiajiJiOB c KHCJioxaMH, Ha- 
npHMep 

Zn -f H^SO, = ZnS04 + H2 (8) 

6, BaanMOAeficxBHe ochobhwx h aM(})OTepHbix okhcjiob 
c KHCjioxaMa, HanpHMep 

CuO + H2SO4 = CUSO4 + HgO ( 9 ) 

ZnO + 2HCI = ZnClj + H^O (10) 
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3AAAHH* 

186. HanHiuHTC ^^opMyjibi okh:;iob, Koxopue mohcho nojiVHHtb, 
paa.iaraH HarpesaHHeM cie^yiomHe rHiiparu okhcjiob: 

H^SiO, Cu(OH)2 HjAs04 H2WO4 Fe{pH\ 

187. HattAHxe ^opuynu anrHiipH^iOQ c/renyiomux khc;iox: 

HgSO^ HgBOg H4P2O7 HCIO HMnO^ 

188. BbinimiHie KHCJioxHwe ocxaxKH cjiejayroiUHX khcjibix co;iefl 
H yKa>KHxe hx Ba;ieHXHOCxb: 

NaHCOg CaHP04 KHgPO^ Ba(HS08)2 N32HASO3 

189. BbinHuiHxe ocHOBHbie ocxaxKH, Koxopue Moryx 6birb no/iy- 
qcHbi H3 c/ieAyK)iu.nx ocHOBaHHfl H aM(j)oxepHbix rHapooKHceH, h 
yKa>KHxe hx Ba;ienxHOCXb: 

Mg(OH)2 Cr(OH)3 RbOH Zn(OH)2 

190. Co:cxaBbxe 4)opMy;ibi HopMaabHbix h khcjiwx co;ief! yro;ib- 

HOfl H MMUIbHKOBHCXOft HaAsOg KHCJIOX H Mexa;i;iOB KaJIHJI H 
KaabUHH. 

191. Cocxaobxe (})OpMy;ibi Kwc/ibix KajiHeBwx co;ieft MHiubHKO- 
BHCxofl KHc;iOTbi HgAsOg; ochobhux aaioMHHHCBbix coaett oaho- 
OCHOBHOfl yKCyCHOft KHCJIOXbl CH8GOOH; OCHOBHOfl UHHKOBOft CO;iH 
yrOJIbHOW KHCJIOTbl. 

192. KaKHc BcmecxBa nojiyMaioxcn npH B3aHMo;ieftcxBHH KHc;ioxbi 

C COJIblO? KnC/IOXb! C OCHOBaHHeM? CoJIH C COJIblO? OCHOBaHHB 
c co;ibK)? ripHBejiHxe npHMepbi peaKUHtt. 

193. C KaKHMH H3 nepewHCJiCHHbix HH>Ke BemecxB Cy^ex pe- 
arHpoBaxb cojiBHan KHc;ioxa? CocxaBbxe ypaBHenna peaKUHfl. 

N2O5 Zn(OH)2 CaO AgNOg H3PO4 HgSO^ 

194. KaKHc H3 yKasanHbix HH>Ke BemecxB oyjiyx pearHpOBaxb 
c eAKHM narpoM? BupaBHxe cooxsexciByioLUHe peaKixHH ypaBHe- 

HNOg CaO CO 2 CuSO^ Cd(OH )2 P 2 O 5 

195. CocxaBbxe ypaBHeHHH peaKUHft MevKiiy cooxBexcxByiomHMH 
KHc/TOiaMH H ocHOsaHHHMH, npHBOABiuHx K o6pa30BaHHio c/ie>nyK)- 
lUHx cojieft: 

Ni(N08)2 NaHCOg NagHPO^ KgS FcglSO^), 


• npH peuiCHHH saixa^, oxMeqenHbix sBesAO^Koft (♦), c;ie;iyeT pyKO- 
BOACTBOBaTbCJr^xadJiHuefi pacTBOpHMOCxH coJiefl (exp. 58). 
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*196. CocxaBbTe ypaBHeHiia peaKUHft no;iyHeHH 5 i xJiopHCroro 
MarHHH: a) AeftcTBHCM KHcaoxbi Ha Mexaaa; 6 ) jief^cTBueM khc/ioxu 
H a ocHOBaHne; b) AeflcxsweM coaH Ha coab. 

197, HanHmnxe (|)opMyabi Kiicabix KaabUHCBbix coaeft (})oc(pop- 

HOft KHCaOTbl H 3 PO 4 n OCHOBHbIX BUCMyXOBblX coaefi aSOTHOft 
KMcaoTbi. KaK npeBpaxHTb sth coan b HopMaabHbie? CocxaBbxe 
ypaBHemiH peaKuiift. 

198, CocxaBbie 4>opMyabi ocHOBiibix xaopHaoB xpexBaaeHTHoro 
>Keae 3 a h ypaBHeHHJi peaKUHfi npeBpameHHB sthx coaeft b HopMaab- 
Hbie xaopnau >i<eae'?a. 

199- CocxaBbTe ypaBiieHna peaKUHt^ noayqeHwa KHcabix coaeM 
cepuHCTot! KHcaoxbi H MexaaaoB KaaHJi h KaabUHB. 

200. CocxaBbxe ypaBHenna peaKUHft o6pa30BaHHa coaett: 

a) ocHOBHoro xaopwaa MarHna h 6 ) ochobhoxo cyab4)axa xpex- 
BaaeHTHoro >Keae 3 a npH BsaHMoaeftcxBHH cooxBexcxBVioiUHX KHcaox 
H OCHOBaHMtI. 

201. KaK noayMHXb rnapax okhch >Keae3a h3 xaopHoro >Ke- 
aesa FeClg? Opxo4)oc430pHyio KHcaoxy h 3 ee coaH Ca 3 (P 04 ) 2 ? 
XaopHyio Meab CuC^ h3 okhch Mean CuO? 

202. KaKHMH peaKUHBMH mo>kho noayMHXb saKHCb HHKeaa NiO 
H xaopHCXbiR HHKeab NiClg, Hcxoaa h 3 cepHOKHcaoro HHKeaa NiS 04 
H HMea B BHay, mxo NiClg h NiS 04 pacxBopHMbi b Boae? 

'*’203. CocxaBbxe ypaBHCHHH peaKunft, c noMOiubJO Koxopbix 

MO>KHO ocymecxBHXb caeayioinHe npeBpameHHa: 

BaO -> BaClg Ba(N03)2 BaS04 
MgSO^ Mg(OH)2 MgO ^ MgS 04 

*204. KaK ocymecxBHXb caeayiouiHft uHKa npeBpamenHR: 

Fe(OH)3 FeClg Fc(NOa)8 ^*^2(504)3 Fe(OH)3 

'*'205. yKa>KHTe ece pcaKUHH, c noMombio Koxopbix mo>kho 
npaKXHMecKH noayMHXb aBoxHyio KHcaoxy (yqnxbiBaB B 03 MO>KHOCXb 
ee oxaeaeHHa ox apyrnx npoayKxoB peaKiiHH), ecan b BaiiieM 
pacnopHKCHHH HMeioiCB caeayiouiHe BemecxBa: 

KNO 3 Pb(N03)2 HCl H 2 SO 4 

*206. Hmcioxch caeaytoiUHe coan: 

K 2 CO 3 BaCl^ NaCi NiCI^ K^SO^ 

KaKHe H3 HPix, B3HTbie oonapHO, Moaiiio iicnoxb30BaTb a^i^ rio- 
ayqeHHH KCI? Hannuinxe ypaBHeuHn peaKUiift h o 6 'bncneHiTa. 

eo 
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* 207 . Mo)kho JiH nparoTOBMTb pacroop, coAep/uaiuiiH o 4 ho- 
BpemeHno: 

Ba(OH)2 H HCl CaClj h NajCOj 
NaCl H AgNOj KCl h NaNOj 

yKajKHXe, KaKHe KOM6HHaUHH HeB03MO)KHbI H no^ieMy, 

* 208 . Mohcho nu ocymecTBMXb b pacxBopax caeayromae peaKUHH ; 

CuSO, 4 - BaClj - BaS04 + CuClj 
FeS 4 - K2SO4 ^ FeSO, 4- K2S 
AgCl 4 - KNOj ^ AgNOj 4 - KCl 

Ztaflxe MOXHBHpOBaHHUfl OXBCX, npBUBB BO BHHMaHUe paCXBOpHMOCXb 
cojieft, 

209 . KaKne HOBbie co;ih mo>kho no/iymiTb, mmch b cbobm pac- 
iiopjDKeHHH CUSO4, AgNOa, K8PO4 h BaCl2? 

HanniuHxe ypaBHCHHn peaKUHd h yKajKHxe HaaeaHHa noayacH- 
Hbix co.iefl. 
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rJIABA VII 

PACMETbl no XHMHHECKHM VPABHEHHJIIW 

XHMHuecKoe ypaBneHHe — 3T0 coKpaiueaHaa aanucb xhmh- 
qecKofl peaKUHH npa noMoma cumbojiob h 

KaJKfloe xHMHqecKoe ypaBHcuHe coflep^HX ^oHUbie aaHHb 
o BecoBbix oTHomeHHHX Me>Kfly pearapyiomiiMH h 

iTiHMHCH B oe3Y«nbTaTe peaKUHH BemecTBaMH. Ecjih b p 
^qacTByiOT raaL hjih napu, to xHMHnecKoe ypaBHCHHe noKasbi- 
R?ieT TaKJKC H HX o6'beMHbie OTHOmeHHH. — 

PaccMorpuM, nanpuMep, ypaBHeHae peaKUim MOKfly Mar- 
HHCM H pa36aBJieHHOH CepHOH KHCJIOTOH 

Mg 4- H 2 SO 4 = MgSOi + Hj 

ypaBHCHHe riOKaabiBaex. mo 1 axoM Marnna Pe^rnpyex c 1 mo- 
jie^Jiofl cepnofi KHCJioxbi, o6pa3yfl cepnoKHCJibiH warH”” » 
Bonooofl. A xaK Kan xHMHnecKHe cumbojiu h 4)opMyjibi H3o6pa 
)Kaiox He xoJibKO axoMbi hjih woJieKyjibi, ho h BOo6uj,e eecoBbie 
KoTaecTBa JemecxB, HHcaenno pasiibie hx axoMHbiM hjih MOJie- 
KyjiapHbiM BecaM (nanpaMep, •'PaMwaxoMbi h rpaMMOJieKyji^b^ 
TO HanHcaHHoe ypaBHeiine mojkho PacLUH^OBaxb h xaK. 

1 rpaMMaxoM Mg pearnpyex c I rpawMOJieKy^oH H2SO4 , b p 
3v/bxaie Hero nojiyaaioTCfl 1 rpaMMOJiexyjia MgS04 h 1 rpaM 
SeKy^a H. rpL»a,o., Mg aecar 24 a 

H 2 SO 4 — 98 2, rpaMMOJieKyjia MgS 04 — 1^0 a, rpaMMOJiCKyjia 

Me+H2S04 = MgS04 + Hj 

24 2 98 2 120 2 2 2 (22,4 a) 

Mucjia 24 98. 120 h 2 onpeaejiflioT secoBbie woxHOiueHHa 
MejKflV YHacTByiomHMH b peaKUHH BeiuecxBaMH. HpH ocyuie- 
SHS pSKaHH Ha npaKTHKC Ha Ka>Kjib.e 24 a Marnna cjie- 
flyex B3flXb 98 a cepnoii khcjigth; xoraa b peay^bxaxe peaKUHH 
nojivnaxcH 120 a cyjib^axa MaxHHa h 2 a (hjih 22,4 ^ npH 0 h 
760 JHJ«) BOflopofla. Ecjih ssaxt 6ojibiue cepHofl KHCJioxbi na xo 
• Le KO^HYe??BO MarHHfl. xo najiHuieK ee ae Bcxynax b peaKUHio; 
Sii^ B3flxb MeHbuie, to qacxb MarHHfl ocxauexcfl nencnojibao- 

ea 
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BaHHofl, H nojiyHHTC5i cooTBeTCTBeHHo MCHbiiie cyjib(J)aTa Mar- 
HHH H BOilOpO^a. 

Oipa^Kan KOjiHqecxBeHHyio ciopony XHMHqecKHx npoueccoB, 
xHMHqecKHe ypaBHeHHH ^aioi BosMO^HOCXb npoH3BOAHTb caMbie 
pa3Boo6pa3Hbie pac^ierbi, nanpHMep BbmHCJiHTb, ckojibko na^o 
B35iTb HcxoAHbix BcmecTB jiJin nojiyMCHHH onpeAejieHHoro kojih- 
qecTBa npoayKTOB peaKUHH, hjih KaKoe kojibhcctbo iioBbix Be- 
mecTB uomm nojiyqHib h3 jxQimoro KOJiHqecTBa iicxo;iHbix 
BemecTB h t. n. Opn pemeHHH Bcex no;io6Horo poiia aaiiaq 
Hy>KHO npejKzie Bcero npaBHjibHO HanHcaxb ypaa- 
H e H H e peaKUHH, saieivi yciaHOBHib secoBbie hjih o6beM- 
Hbie oTHoujeHHH Me>Kziy yqacTByiOLUHMH b peaKUHH BemecTsaMH 
H, HaKOHeu, cocraBHTb neo6xouHMbie nponopuHH, h 3 Koiopbix 
H onpe/ie;iHTb HCKOMbie BejiHHHHbi. 

npMMep 1. CKOJIbKO rpaMMOB CepHOH KHCJIOTH HOTpeSyeTCH 
iiJiH HeHTpajiHsauHH 20 a e^Koro Haxpa? 

P e HI e H H e.' Snan, qxo npH BsaHMO/ieHcxBHH KHCJioxbi h 
mejioqH Bcerjaa nojiyqaioxcH cojib h BOna, cocxaBjineM ypasHe- 
HHe peaKUHH, noii6HpaH K03(i){{)HUHeHXbi xaK, qxoObi hhc^io aro- 
MOB Kaxcuoro ajiCMenra cnpasa h cjieaa or suaKa paBencxBa 
6bi.xo ouHHaKOBo: 

H2SO4 + 2NaOH = NajSO^ + 2H2O 

Ha ypaBHeHHH bhuho, qxo ujih HeSxpajiHsauHH 1 rpaMMOjie- 
Kyjibi cepHOH KHCJioxbi xpe6yexcH B3HXb 2 rpaMMOJieKyjiw euKoro 
iiaxpa. rioucqHxaB MojieKyjinpHbie Beca cepHofi KHCJioxbi h 
euKoro Haxpa, HaxouHM, qxo 1 rpaMMOJieKyjia H2SO4 BecHx 
98 a 2 rpaMMOJieKyjibi NaOH Becax 80 a. CjieuoBaxejibHo, 
ycjiOBHH sauaqH mo>kho c({)opMyjiHpoBaxb xaK: 98 a H2SO4 
ueHxpajiHsyiox 80 a NaOH; KaKoe KOjinqecxBo H2SO4 Henxpa- 
;iH3yex 20 a NaOH? 06o3HaqHB HensBecxHoe KOJiuqecxBo H2SO4 
qepea x, sanHCbisaeM 3 Xh ycjioBUH b bhuc cxeMbi: 

98 z H2SO4 HeftxpaxHsyiox 80 z NaOH 
. H2SO4 , 20 , NaOH 


Tax KaK BecoBbie oxHomeHHH Mex<uy pearnpyioiUHMH Beme- 
CXBaMH nOCXOHHHbl, XO Ha OCHOBaHHH 9XO& aailHCH COCXaBJIHeM 
nponopuHio 

98 : 80 = a: : 20 


oxKyAa 


X 


98 • 20 
80 


= 24,5 


z 
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HpuMep 2. CKOJibKO -THTpoB yrjieKHCJioro rasa oepasyercfi 
npH c>KnraHHH 13 a aueTHJieHa, ccjih o6a rasa HSMcpeHU npii 
OflHHaKOBblX yCJlOBHflX? 

P e lu e H H e. CocTaBjineM ypaBHCHHe peaKUHH 

2C2H2 + 5O2 = 4CO2 + 2H2O 

TaK KaK K 03 (J)(J)HUHeHTbi npH ({)opMyjiax yKasuBaHai othoch- 
TCJibHbie oS-beMbi pearHpyiomHX rasoB, to aa^aMa cboahtch 
K oiewKimeMy: 2 ^ C.H,, cropai.. <"5paay,OT 4 a Cg; ““ 
JIHTPOB CO2 noJiyiHTCfl npH cropaHHH 13 a C2H21' danacbiBaeM 
ycjioBHH saflauH b bhac cxeMbi: 

2 A CjHj oSpasyioT 4 A COj 
13 , C2H2 , Jc „ COj 

Haxo»fleHHfl x cocTaBJineM nponopuHio 
2 :4= 13 :x 

OTKyaa 

4-13 oA « 

^ = — = 26 ^ 

npHMcp 3. Xflop MOJKer fiuTb nojiy^en fleflcTBHeM cepHofl 
KHCjioTbi H flByoKHCH MapraHua Ha noBapeHHyio cojib. PeaKUHa 
BAer no ypaBHCHHio • 

2NaCl + MnOj + 3H2SO4 = 2NaHS04 + MnSO^ + Clj + 2H2O 
CKOJTbKo JIHTPOB xjiopa npH 0° H 760 MM MOJKHO nOJiyHHTb H3 
100 e noBapeHHofl cojih? 

P e in e H H e. VpaBHeKHe peaKUHH noKasuBaer, hto hs 
2 rpaMMOJieKyj) noBapeHHofl cojih nojiyaaeica 1 
xjiooa PaccHHiaB sec 2 rpaMisjoaeny^ noBapcHHOH cojih h 
S mo rpaMMOJicKyjia xjiopa npn 0° h 760 saHHMaex 
o6i>eM 22,4 a. sanucbiBaeM ycjioBHa sa^anH b bhab cxeiibi 
117 2 NaCl aaioT 22,4 a Cl, 

100 , NaCl , » Cl, 

CocraBJiacM nponopuHio 

117 : 22,4 = 100 :x 

oiKyAa 

22^0_ ^ 

^ nt ’ 

3AA AM H 

210. PeaKUHa ropeuHa ainMHana BupawaeTca ypaBHCHHeM 
4NH,+ 30, = eHjO + 2N, 
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B KaKHx BecoBux OTHomeHHHX BCTynaioT b peaKunio hcxoahuc 
B emecTBa? B khkhx oSijeMHWx oxHomeHHHx ohh BsaHMOAeJICTByiOT? 

211* OpH pacTBopeHHH MarHHB B cepHOfi KHCJiore o6pa30Bajiocb 
36 z cepHOKHCJioro MarHHH. Ckojilko BecH;i MarHHtt? Ckojibko 
rpawMOB cepHOfi KHcaoiu nom;ro Ha ero pacTBopenHc? 

212. K pacTBopy, coAepx<ameMy 10 z H2SO4, npH6aBH;iH 9 z 
NaOH, KaKyio peaKUHio HMeex no;iyMeHHbifl pacxBOp — Heflxpa;ib- 
Hyio, KHc;iyK) meaoMHyFO? 

213. yrjicKHcabift KaabUHfl CaCOg pasaaraexcB npH HaKaaHBa- 
HHH Ha HBBecTb H yraeKHcabifl raa. KaKoe npH6aH3Hxe;ibHO ko.^h- 
qecxBO npHpoAHoro HSBecxHBKa, coAep>Kamero 90% CaCOg, no- 
xpe6yeTca noay^enHB 7 m msbccth? 

214. CKoabKO rpaMMOB ejXKoro Haxpa rioxpeSyexcB a/ia npe- 
BpameHHfl 100 z cepHOKHc;iofl mbah b xHApax okhch mbah? 

215. Ckoabko rpaMMOB bakoxo kbam noxpBOyBxcfl aah npBBpa- 
lUBHHH 70 Z CBpHOfl KHCAOXbl B KHCAyiO COAb? B HOpMaAbHyK) 

COAb? 

216. CKOAbKO rpaMMOABHya boabi noayMHxcB npn BoccraHO- 
BA6HHH 200 Z OKHCH MBAH B MBXaAAHMBCKyK) MBAb? 

217. CkOABKO AHXpOB BOAOpOAa, npHBBABHHOrO K HOpMaAbHbiM 
ycAOBHHM, noayMHTca npH abAcxbhh na BOAy 15 z KaAbUHB? 

218. KaKOB KOAHHBCXBO UHHKa H 207o“HO« CepHOfi KHCAOTbl 
noxpBCyBTca aah noayHBHHH 56 A BOAOpOAa, npMBBABHHoro k Hop- 
MaAbHblM yCAOBHHM? 

219. CKOAbKO AHXPOB aUBXlIABHa (npH 0° H 760 MM) MO>KHO 
noayHHTb AeWcxBHBM boau Ha 8 2 napOHAa KaabUHfl no ypaBHCHMio 

CaC2+ 2 H 2 O = CgHg-l- Ca(OH)2 

220. B AaCopaxopHH yraBKHCAbifl ras noAyqaioT aeflCTBHBM 

coAHHOt) KHCAoxbi Ha MpaMOp CaCOg. PaccHHxafixB, npBAnoAarafl, 

MTO MpaMop cocxoHx H3 qMCTOFo CaCOg, CKOAbKo Bro noxpeOyBxcfl 
AAB nOAyMBHHB 84 A yfABKHCAOrO rasa, npHBBACHHOrO K HOpMaAb- 
HblM yCAOBHHM. 

221. Ckoabko AHxpoB rpBMyHBro rasa (ripw 0"^ h 760 mm) 
noAyHaexcji npH paaAOKCHHH 1 rpaMMOAenyAbi boabi BABKxpHqe- 
CKHM XOKOM? 

222. CkOABKO rpaMMOB CepTOABXOBOfl COAH Hy>KHO pa3AO>I{HXb 
AAB nOAyWBHHfl 100 A KHCAOpOAA, npHBBABHHOrO K HOpMaAbHbIM 
yCAOBHBM? 

223. CKOAbKO AHXpOB KHCAOpOAB, BSHXOFO npH 0^' H 760 MM^ 
pacxoAyexca npH OKHrawHH 100 2 axMAOBoro cnHpxa CgH^^OH? 

224. KaKoe KOAnqecxBo noBapBHuofl coah noxpeOyexcH aab 
noAyqBHHfl 66 a xAOpHCxoro BOAopoAa, npHBBAeHHoro k HopMaAb** 

HUM yCAOBHHM? 

6 H. A iJiUHca 
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225. CK 0 ;ibi <0 ;imtpob uoiiopoiia, iipiiueiieHiiO! o k iiopMaabnuM 

yc/iOBHBM, Haflo saxpaTHTb fljia BOCcxaHOB^ienHn ao Mexaaaa 120 2 
MO/iH 6 AeHOBoro aHXHAPHAa M 0 O 3 ? ^ 

226. CKOAbKO AHXpOB yrACKHCAOro rasa. Bsaxoro npH 0 h 
760 MM, Haao nponycxHXb b pacxBop Ca(OH) 2 , HxoObi noAyMHXb 
25 2 CaCOj? 

227. ripH nponycKaHHH boahhoxo napa hba pacKaAeHHUM yraen 
nojiyHaexcfl boahhoH raa, cocxoaiu.nfi i eopexuaecKH H3 pasHux 
o 6 i)eMOB OKHCH yx.xepoAa h BOAopofla 

C 4 -H 20 = C 0 + Hj 

CKOAbKO Ky6. MCxpoB BOABHOxo xasa, HBMepeHHOrO npH HOp- 
MaAbHUX yCAOBHHX, MOMCCX 6bIXb nOAyMeHO H3 3 K2 yXAH? 

228. npHHHMaa oO-bCMHoe coAepataHne KHCAopoAa b BOSAyxe 

paBHUM 20%, paccMHxaflxe, KaKofl oOtjEm BOSAyxa noxpe 6 yexcH 
AAa cwHxaHHa 1 m^ xexHHwecKoro boabhofo rasa caeAyiomero 
cocxasa (no o 6 T.eMy): 50% BOAopoAa, 40% okhch yxAepoAa, 5% 
yr;ieKHc;ioro rasa h 5% asoxa. ^ 

229* KaKOrt o6i.eM BOSAyxa noTpe6yeTC« ajih oKHraHMH 1 m 
CBeTwabHoro rasa, HMeiomero c/ieayiouwfl o6T>eMHbifl cocTae: 50% 
BOAOpoaa, 35% Meiana, 8% okhch yraepojia, 2% axHaena h 5% 
HeroptoMHX npHMeceft? 05xjeMHoe coa.ep>KaHHe KHC/iopoAa b bos- 
Ayxe npHMHxe paBHUM 20%. 

230. CMeuiaHo 7,3 z xjiopHCxoro Bonopo^a c 4 e aMMHaKa. 
CKoabKO rpaMMOB x;iopHCxoro aMMOHHB NH^Cl oOpasyexcB ? HsOuxok 
KaKoro rasa ocxaHexcB noc/ie peaKUMH? CKO/ibKo ero ocxanexcH? 

231. PacxBop, coiiep>KauxH{i 34 2 AgNO^, cMeuiHBarox c pac- 
jBOpoM, coAep>KamHM xaKOe >Ke KOaHMecxBO NaCl. Bee an *^^*^^* 
MccxBO AgNOg BCiynHX b peanuHio? CKOabKO rpawMOB AgCl 
oOpasyexcfl b pesy/ibxaxe peaKUHH? 

232. Ec;ih CMemaxb pacxBopbi, coAep>KamHe pasHue BecoBwe 
KoaHMeexea asoxHOft Kiicaoxu u ea.Koro Haxpa, xo KaKyio peaKUHio 
Oyjiex HMexb no^iyMCHHaa >KH;iKOCXb — HeflipaJibHyio, KHc;iyK) nan 
me;iOMHyio? 

233. CMecb BOiiopo^a h asoxa coiiep>KHX no 20 Mo;ieK xoro 
M Apyroro rasa. 4epe3 HCKOXopoe speMfl b CMecH oCpasoBaaocb 
4 MOJiH aMMHaKa. CKoabKO Moaefl asoxa h BOAopoAa ocxaaocb 

B CMeCH? 

234. ripH nponycKBHHM HaA KaxaAHsaxopOM cmcch, cocxoauien 
H 3 10 MOAefl SOj H 15 MOAeft Oj, oOpasoBBAOCb 8 MOACll so,. 
CKOAbKO MOAefl so, H O, HE BCxynMAO b psaKUHio? 

235. K pacxBopy, coAepjKamcMy 0,2 moaa XAopHoro weAsaa 
FeCl„ npiiOaBHAH 0,24 moas NaOH. Ckoabko moaeJI rHapaxa 

tso 
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OKHCH >Ke/ie3a Fe(OH)g oopasOBa/iocb b peayyibrare peaKUMH h 
CK 04bK0 Mo/iefl FeCly ocxajiocb b pacxBope? 

236. Rji^ npHroxoBjieHHH HeKOxoporo KOJitmecxoa cepHOKHcaofl 
Mem CuSO^ 6bi;io Harpexo 20 z okhch uem CuO c pacxBopoM, 
co;iep>KamHM 21 z cepHoW khc/ioxu. PacxBopH;iacb m bcb okhcb 
MBAH? Ckoalko rpaMMOB CUSO4 oSpasoBaAOCb b pe3y;ibxaxe 
peaKUHH? 

237. Kan npeBpaxHXb coAy NagCOy b noBapeHHyra coAb? 
CKoabKo rpaMMOB noBapeHHoW coah mo>kho no/iyHHXb h 3 265 z 
COAbI ? 

238. KaKoe KOAHMecxBo coah NagCOy m XAOpHcxoro KaAbuHB 
CaClg HaAO saxpaxHTb aah noAy4eHHH 200 z CaCOg? 

239. KaK noAyMHXb a30THOKHc;iyio mbab, HMea MeAHwfl Kynopoc, 
aaoxnyio KHCJioxy m meaoHb? Cocxaebxe ypaBHCHHa HeoOxoAHMwx 
peaKUHfl H paccMHxattxe, ckoabko rpaMMOs Cu(NOg)2 • SHgO mo>kho 
npHFOXOBHXb, eCAH B3BTb 450 Z 200/o-HOfi aaOXHOft KMCAOXbl. 

240. CocxaBbxe ypaBHCHHJi peaKUHft, c noMombio Koxopwx 
MO>KHO nOAyqHXb okhcb MBAH, HCXOAH H 3 XAOpHOfl MCAH CuCig. 
PaccHHxaflxe, KaKoe KOAHHecxBO XAopHOtt mcah noxpeOyexca aah 
npHrOXOBACHHH 32 Z OKHCH MBAH. 

241. npH OKHraHMH 3 z anxpauHxa nOAyBHAOCb 5,3 a yrne- 
KHCAoro rasa, HSMepenHoro npn HopMaAbHbix ycAOBHHx, Ckoabko 
npoucHxoB yrAepoAa coAepHcaA aHxpauHx? 

242. XIah HeflrpaAHsauHH 50 z pacxBopa cepHoft khcaotbi no- 
xpeOoBaAOCb 2 z eAKoro Haxpa. CKOAbKO npoueHXOB cepHof! kmc- 
AOXH COAep>KaA paCXBOp? 

243. ripH pacxBopcHHH 0,8 z uhhkoboA nbiAH (nopoiiJKOo6pa3- 
Hbifl UHHK, coAep>KamHfl npi^Mccb okhch UHHKa) b cepHoR KHCAOxe 
BbiAeAHAocb 224 MA BOAopoAB, HSMepcHHoro npH HOpMaAbHbIX 
ycAOBHBx. Ckoabko npoueHXOB UHHKa coAep>KaAa uHHKOBaa nbiAb? 

244. /Iah onpeACACHHa C0Aep}KaHHH NaCl b xexHHMecKOM cakom 
Haxpe 2 z nocACAHero pacxBopHAH b boac h k noAyqeHHOMy pac- 
TBopy npnOaBHAH pacxBopa asoxHOKHCAoro cepeCpa AgNOg ao 
npeKpauieHHfl oOpaaoBaHUB ocaAKa AgCl. FlpoMbixbifl h BbicymeH- 
Hbif! ocaAOK BecHA 0,287 2. CKOAbKO npoueHXOB NaCI coAep>KaA 
CAKHft Haxp? 

245. B AHxpoByio cKAHHKy, coAepH^aBiuyio 100 ma 107o-Horo 
pacxBopa HCl iipn xeMtiepaxype 21°, 6biAO noM^meno 3,25 z uhhkb, 
nocAe Hero CKASHKa OuAa xoxnac H<e saKynopena. KaKoe AaBACHua 
ycxaHOBHxcH B cKABHKe HO OKOHMaHHH peoKUHH, ecAH xcMncpaxypa 
CyacT Ta we, mto h ao naHaaa peaKUHH? flpn pacHexe ya. aec 
KHcaoTu MOWHO fipMHaTb paBHbiM 1, a HaaaabHoe AaB^xeHHe 1 atn. 
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rJIABA VII! 

TEPMOXHMHHECKHE VPABHEHHH H PACMETbl 

BcHKaH xHMH^ecKaH peaKUHH conpoBo>KAaeTCH BbiA^enHCM 
HjiH norjiomeHHeM sneprHH, ^ame Bcero b BH;ie renjia. KoJiH^e- 
CTBO nocjieAHero mojkot 6biTb H3MepeHO h Bbipa>KeHO b Ka- 
JIOPHHX. 

XHMH^ecKHe ypaBHeHHH, b KOTopbix yKasbiBaeTCH reruioBOH 
9(})(})eKT peaKUHH, HasbisaiOTCH TepMOxauunecKUMU, B tbkhx 
ypaBHCKHM qHCJio KajiopHH Bcerzta othochtch k rpaMMOJiCKy- 
jinpHbiM KOJiH^ecTBaM pearHpyiomHX hjih oCpasyiomHxcH se- 
mecTB H AaercH co snaKOM njiioc (+), ecjiH peaKUHH SKSO’^p- 
MHMHa, H CO 3 HaKOM MHHyC ( — ), CCJIH OHa SHAOTCpMU^Ha. Ha- 
npHMep, TepMoxHMHHecKoe ypaBHCHHe peaKUHH oopaaoBaHHH 
OKHCH aaoia 

_|- O 2 = 2NO — 43,2 KKUA 

noKasbiBaer, qxo npH o6pa30BaHHH 2 rpaMMOJieKyji NO m aaoxa 
H KHCJiopo/ia norjiomaioTCJ! 43,2 kkga. 

Tax KaK B lepMOXHMHqecKHX ypaBHeHHHX CHMBOJibi H (pop- 
Myjibi 03Ha^ai0T rpaMMaxoMbi h rpaMMOJieKyjibi pearHpyioinHX 
semecTB, to Koacp^HuneHTbi npH hhx Moryr 6biTb Apo6HbiMH . 
riosTOMy npeAbwyiuee ypaBHCHHe mokct 6biTb HanHcano h rax: 

i.N, 4-“05 = N0 — 21,6 tCKaA 

2 < ' 2 ^ 

Kojih^cctbo Tcnjia, BbincJiHioiuerocH hjih norjiouxaiomcrocH 
npH o6pa30BaHHH 1 rpaMMOJiexyjibi xHMHHecKoro coejiHHeHHH 
H3 npOCTbiX BCmeCTB, HaSblBaCTCH TetlAOTOH odpcLSoecL- 
HUH naHHoro coejiHHeHHH. Ha npHBeaeHHoro Bbime ypaBHeHHH 
cjiejiyeT, nanpHMep, hto Tenjioxa odpasosaHHH okhch aaoxa 
paBHa — 21,6 kkua. 

Bee xepMOXHMHHCCKHe pacnexbj ocHOBaHbi na cjiejxyioiiXHX 
noJioixeHHHx: 

♦ flpo 6 HHe K094)4)HUHeHThl CTEBJIT il/lB TOPO, qT06hI OTHeCTH TeiUIOBOfl 
peaKUHB K 1 MOJiK) o 6 pa 3 yiOfuerocfl Bemecrea. 
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1. npu pasAcmenuu caookhozo eemecrea na npocTue noeAO- 
wfleTCR (uAu BbideAHercH) CTOAtKO oKe reriAa, cKOAbKO ebide- 
AUAOCb (uAU nOZAOTUAOCb) UpU BZO oCpoaOeaHUU tl3 npOCTblX 
eeinecTB. 

OTCK)fla cjicAyeT, qjo Tenjiora oCpasoBaHHa XHMHHecKoro 
coeflHHeHHH paBHa ero renjioTe paaJioJKCHHH, b 3 hto 0 c o6paT- 
HUM SHaKOM. 

2. TenAOBod $(p(peKT xuJumecKoeo tipot^ecca paBHHercH 
cyMMe TenAOBbix aip^eKTOB Bcex npoMeotcyroHHUx craduu npo- 
u,ecca (saKOH Fecca). 

Tax, HanpHMcp, npouecc nojiy'ieHHfl ,vr;ieKHCJioro rasa h 3 
yrjifl H KHCJiopofla Moxex 6biTb npoBeaea b ojmy cxajiHK): 

C + 0j = C02 + 97,7 kkba 

Ho 9XOX »ce npouecc mokho npoBecxM b abc cxauHH: 

C + y02=CO + 29,7 KfcaA 

CO -f- -i- Oj = COj -|- 68 KfcaA 

CorJiacHo saKony fecca cyMMa renjiOBbix 3(})4)eKTOB jtByx 
nocjieztHHx peaKunfi iiojixcHa paBHHTbCH xenjiOBOMy 9({)(J)eKTy 
nepBofi peaKUHH, qro h HMeei mccto b fleficTBHxejibHocTH 
(29,7 + 68 = 97,7 KKaA), 

OCiUHfi npHCM npH pemeHHH xepMOXHMHqecKHX sajia^ 
HjijiKDcxpHpyexca cjieiiyiomHMH npHMepaMH. 

ripHMep 1. OnpejaejiHXb xeiwioBofl 94)(})eKx peaKUHH rope- 

HHH MexaHa 

CH4 + 202 = C02 + 2H20 

SHaB, Hxo xenjioxa o6pa30BaHHB yrjieKHcjioro raaa paBHa 
97,7 KKUA, xenjioxa o6pa30BaHHB BOiiHHoro napa 57,8 KKaA h 
xenjioxa o6pa30BaHHB Mexana 21,7 kkua, 

P e lu e H H e. Paa^HBaeM peaKUHio Ha ox;iejibHbie npoMe- 
>KyxoHHbie cxa^HH, b BH;ie Koxopbix mohcho npeACxasHXb cede 
ee xeneHHe: 

1 ) PasjiomeHHe Mexana Ha yrojib u Bo;iopoA 

CH4 = C + 2H2 — 21,7 KKUA 

2) OdpaaoBaHHe yrjieKHCJioro rasa h 3 yrjin h KHCJiopojxa 

C Oj = CO 2 +- 97,7 KKUA 

3) OdpasoBaHHe Bo;iHHoro napa h 3 Bonopojia h KHCJiopoAa 

2 H 2 + O 2 — 2H20+2*57,8 kkua 
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CyMMa renjiOBbix scficjjeKTOB 9 thx rpex CTaflHfi peaKUHH 
floji>KHa paBHaTbCH oSmeiviy xenjioBOMy a^xl^eKjy peaKUHH ro- 
peHHfl Merana 

— 21,7 KKaA-\-%l,l KKaA-\-2'hlfi = 191,6 kkua 

CjieaoBaTejibHO, TepMoxHMiwecKoe ypasHeHne peaKUHH rope- 

HH51 MexaHa Cyaex HMCxb bha; 

CH 4 + 202 = C02 + 2H20nap + 191,6 kkoa 

npHMep 2. OnpeaejiHXb xenjioxy oSpaaoBaHna saKHCH 
aaoxa, hcxoab h 3 cjieayioiiiero ypaBHCHHa: 

C + 2N20 = C02-1-2N2 4-133,1 kkoa 

P e III e H H e. PaaSHsaeM aaHHyio peaKUHio na cxaflHH: 

1) PaajiojKeHHe aaKHCn aaoxa Ha aaox h KHCJiopoa (HCHa- 
BecxHbiH xenjioBofl aiJiiJieKx axofl peaKUHH o 6 oaHaHaeM aepea x) 

2 N 2 O = 2 N 2-|-02 4--*^ 

2) 06paaoBaHHe yrjiCKHCJioro raaa na yrjia h KHcyiopo^a 

C + O 2 = C02 + 97,7 kkoa 

CyMMa xenjioBbix 94)(})eKxoB aayx nocjieaHHx peaKunfi 
jio;i>KHa paBHaxbca xen;ioBOMy aijiijieKxy nepBofl peaKUHH 
x: KKa4 + 97,7 KKaA== 133,1 kkoa 

oxKyaa 

X = 133,1 — 97,7 = 35,4 kkoa 

TaKHM oCpaaoM, npH paajiojKeiiHH 2 MOJieft N 2 O Bune- 
jiaexcH 35,4 kkua; cxojibKO we Ka,nopHfl norjiomaexca npw 
o 6 pa 30 BaHHH 2 MOJiefi N2O. CjieaoBaxejibHO, xenjioxa oSpaao- 
BaHHH aaKHCH aaoxa paena 

z:^=—n,lKKaA 

z 

ripHMep 3. BbmHCJiHXb, CKO,nbKO xen,na Bbifle,nHexca npn no- 
jiyqeHHH 300 e MexaiJioccjjopHofi KHC,noxbi H3 ({loccfiopHoro anrim- 
pHfla, Hcxofla H3 cjie;iyioiuHX aanHux: xenJioxa oOpaaoBaHHa 
P2O5 paBHa 370 kkoa, xenjioxa oOpaaoBaHHa HPO3 paena 
226,2 KKOA H xenjioxa oSpaaosaHHa boau 68,4 kkoa. 

P e lu e H H e. CocxaBnaeM ypaBHenne peaKUHH, o6o3HaHHB 
HenaBecxHbiii xenjioBofi acJi^ieKX axofl peaKUHH uepea x: 

+ HjO = 2 HPO, 
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onpe;iejieHHfl x pa36nBaeM peaKUHio na CTaAiin; 

1) PjOs = 2P -f I Oa - 370 K/au 

2) HjO = -j- Y Oa ~ 68,4 kkua 


3) 2 P-(-H 2 + 302== 2HPOs-|-2-226,2 kkua 

Orcioiia 

a: = — 370 — 68,4 -f* 452,4 — 14 KKaA 


Cjie^oBaTejibHo, npH o6pa30BaHHH 2 Mojieft HPO 3 (120 a) bh- 
^lejiHercH 14 kkua, KojinnecTBo renjia (y), BbijiejiHiomeecH npH 
o6pa30BaHHH 300 a HPO 3 , naxoAHM H3 nponopuna 


120 : 300 = 14 :y 


300-14 

120 


== 35 KKaA 


Tenjioxa o 6 pa 30 BaHHSi neKOTOpbix coe^iHHeHHfl b KKaA 


H20„,p . 

. . 57,8 

NO . . . 

. —21,6 

CO2 • • . • 

. . 97,7 


. . 68.4 

PsOb. . . 

. . 370 

CuO .... 

. . 34,9 

HCl . . . 

. . 21.9 

CH4 . . . 

. . 21,7 

CaO .... 

. . 152,1 

SO3 . . . 

. . 69,3 

C2H4. . . 

. —13,6 

Ca(OH)2 . . 

. . 235,5 

NH3. . . 

. . 11,0 

C2H2. . . 

. —48,6 

Fe208 , . , 

. . 195,0 

N2O . . . 

. —17,7 

CO . . . 

, . 29,7 

AI2O8 ... 

. . 393.0 


3AflAHH 

246. OpH coeaHHCHHn 2,1 z >Ke;ie3a c cepoft BWiie;iH;iocb 
0,87 KKUA. PaccMHTaflxe Ten/roxy o6pa30B3HHa cy-ab(}3Hiia >Ke;ie 3 a. 

247. JXji9{ onpe/ie;ieHHH xenjioxhi o6paHOBaHH>i okmch uHHKa ' 
3,27 z UHHKa 6biao co>K>KeHO b KajiopHMexpHqecKofl 6oM6e, npwqeM 
BbiaeaH/iocb 4,15 KKQA , PaccqHxaftxe xenaoxy o6pa30BaHHH okhcm 
UHHKa. 

248. ripH coejiHHeHHH 9 z ajiiOMHHHa c KHc;iopo;xoM Bbiiie/iqexcq 
65,5 KKUA, OnpeAe;iHxe xen;ioxy o6pa30BaHHB okmch aaioMM- 
HHH AlgOg. 

249. Cko/ibko xen;ia BUAe/iBexcB npH Bspbiee 8,4 a rpeMyqero 
rasa, Bsaxoro npH HopMa;ibHbix yc;iOBHHx, ec;iH xen;ioxa oOpaso- 
BaHHH BOAHHoro napa 57,8 kkua? 
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250. PeaKUHH o6pa30BaHHH xjiopHcroro BOiiopo^a m x;iopa 
H Bo;iopOAa BhipaHcaexcH ypaBHCHHCM 

H2 + Cl2 = 2HCl + 43.8 fctcaA 

Ckojibko lenjia BbijaeJiBeiCH npH coeAHHCHHH 1 a x;iopa c BOiio- 

POAOM? 

251. Ckojibko ren/ia Bbiiie;i5ieTca npH OKHraHHH 1 boao- 
poAa, BBHToro npH HopMa/ibHux yc;ioBHHx, ec;iH b pesyiibraie 
peaKUHH no;iyMaeTCH BOAa? 

252. OnpeAe;iHTe renyiOBoft 94)(l)eKT peaKUHH ropeHHB cepu 
B saKHCH aaoia 

S4-.2N20 = S02 + 2N2 

253. OnpeiiejiHTe Tenjioty oOpaaoBaHHH (j)OCc{)OpHCToro BO 40 - 
pOiia PHg, HCXOAfl H3 ypaBHCHHH 

2PHg + 402 = P 205 + 3H20 + 586,8 kkua 

254. Onpeixe;iHTe tenyioxy o6pa30BaHHH cepoBOAOpOiia, hcxoab 
H3 ypaBHCHHH 

H^S 4- -| Oj = HjOnap + SO 2 +122,1 KKOA 

255. OnpeAe;iHTe xen;iOBOfl 94)4>eKX peaKUHH 

C0 + H20nap==C02 4-H2 

256. OnpeaejiHxe xenjioxy oOpasoBaHHH McxH/iOBoro cnHpxa 
CHgOH, HCXOilH H3 peaKUHH 

CHgOH -|- ~2 ^2 ^ ^^2 “h ^ 172,1 KKCLA 

257. OnpeaeJiHxe xen;ioxy oCpaaoBaHHH okhch uem, SHan, mxo 

npH BOCCXaHOBaCHHH 1 TpaMMOJICKy/IU OKHCH MCAH yrJicM (c o6pa- 
soBaHHCM CO) nor;iomaexcH 5,2 fCfcaA, 

258. OnpeaejiHxe xen/ioxy o6pa30BaHHH cepoyr;iepo;ia CSg, 

HCXOAH H3 peaKUHH 

CS 2 “|~ 3 O 2 = COg 2 SO 2 ~[“ 258,3 KKUA 

259. Cko/ibko xen;ia BbiaeJiHxcH npu OKHraHHH 100 a axHJieHa, 
B3HToro npH HOpMajibHbix yc;ioBHHx, ec;iH o6pa30BaBiuHftcH nap 
npeBpaxHxcH b Boay? 

260. PeaKUHH ropeHHH auexHJieua Bbipa>KaexcH ypaBHenneM 

CjHj + 2-i- O 2 = 2C02 + + 312,4 kkua 

OnpeaejiHxe xenJioxy oOpasoBaHHH auexH/ieua. 
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261* Ckojibko Ten;ia Bbuienmcn npn CHCHraHHH 112 Bo^aHoro 
raaa, npcACtaBJiHiomero co6ofl cMecb pasHUx o6'beMOB BOiiopojaa 
H OKHCH yr/iepoAa, ec;iH npH ropeHHH o6pa3yiOTca yr;ieKHc;ibifl raa 
H BOiiflHOft nap? 

262. OchobhoK npouecc, nporeKaromHfl b AOMennoft nenn, 
Bbipa>KaeTca cyMMapnbiM ypaenenHeM 

Fe208 + 3CO = 2Fe + 3CO3 

OnpejiejiHTe xenAoBOft 9(|)4)eKT axoft peaKunn. 

263. Ckojibko Ka;iopHfl BbiAe;iHxca npn BOCCxanoBjieHHH 8 z 

OKHCH MCAH BOAOpOAOM C oCpaSOBHHHeM >KHilKOft BOAbI ? 

264. PeaKUHH pa3Jio>KeHHfl yr;ieKHc;ioro Ka;ibUHB Bbipa)KaeTCfl 

ypaBHCHHeM 

CaCOg — CaO 4" CO 2 — 34,7 fCKU/i 

OnpeAe;iHxe xenjioxy o6pa30BaHHa CaCOg h 3 Ka;ibUHH, KHc;iopoAa 
H yr;iepoAa. 

265. OnpeAejiHxe xen;ioxy oCpaaoBaHHB x;iopHCxoro aMMOHHa, 
HCXOAB H3 peaKUHH 

NHg 4- HCl == NH4CI 4- 42,9 KKUA 

266. Co)K>KeHbi paBHbie od^eMbi BOAopoAa h aueiH/iena, b3b- 
xbix npH oAHHaKOBux yc;iOBHHx. B KaxoM c/iyqae BbiAe/iH/iocb 
6o;ibiue xen;ia? Bo CKo;ibKO pas? 

Tenjioxy oSpasoBaHHH boau npHMHxe pasHOfl 57,8 fCfcaA. 

267. OpH noJiyqeHHH Mexa;i;iOB h3 hx okhc;iob b Kaqecxae 
BOCcxaHOBHxe;iefl no^ibsyioTCfl : yr;ieM (Koxopbif! okhcjibctcb npH 

9XOM AO OKHCH yrAepOAa), BOAOpOAOM HAH OKHCbK) yrAcpoAB. 

OnpeAeAHxe xenAOBOfl 3(})({)eKx peaKUHH ajib KancAoro h3 sthx CAy- 
qacB, ecAH BoccxanoBACHHio noABepraexca okhcb jKCAeaa FcgOg, 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


rJIABA IX 

CTPOEHHE ATOMA. XHMHMECKASI CBfl3b 

1. CrpoeHHe aroivia. OGpaaoeaHHe hohob 

Atom Ka>KAoro sjieMeHia coctoht m Hupa, sapHHceHHoro 
nojioH^HTejibHbiM sjieKTpHHecTBOM, H BpamaioinHXCB BOKpyr 
Hero no pasjiHMHWM op6HTaM oTpHuaiejibHo sapfOKeHHbix 
ijacTHu — sjieKipoHOB. Macca sjieKipona hhmtojkho Majia 
(‘/i 84 o Maccbi aTOMa Bojiopoiia), ran hto npaKTHqecKH bcb 
M acca aioMa cocpeiioTOMeHa b ero H^pe. floJioHCHTejibHbiH 
3ap5i;i Biipa pasen cyMMe oTpHuaiejibHbix aapnwB OKpy>Kaio- 
iLiHX ero sjieKTpOHOB, nosTOMy axoM b ueJioM sjieKTpH^ecKH 
HCHxpaJieH. 

3apHA sjieKxpoHa ecxb naHMenbuiee HSBeciHoe hbm kojih- 
qecTBo BJieKipHqecTBa (4,80- 10-^° sjieKTpocxaxHqecKHX e;iH- 

HHn). EcJIH npHHHTb 6 X 0 33 CAHHHUy, TO Bbipa^eHHblfi B TBKHX 

e^iHHHuax aapnii Hjipa Sy^ei ^hcjichho paBHHTbCH nopfijiKOBOMy 
(axoMHOMy) HOMepy sjieMeHxa, noKasbiBatoineMy, KaKoe no 
cqexy Mecxo saHHMaex naHHbifi sjieMeHx b nepnoAH^ecKOH 
CHcxeMe 9 jieMeHTOB. 

OKpy>KaiomHe nupo sjieKxpoHbi pa 36 HBaK)TCfl Ha rpynnbi 
HjiH cjiOH, cocxaBJijnouiHe KaK 6 bi o 6 ojioqKy axoMa. B Ka>KzioM 
cjioe HMeexcH onpe;iejieHHoe sanojiHHiomee ero qHCJio sjieKxpo- 
HOB. SjieKXpoHbi oiiHoro H xoro Hce cjioh o 6 jTaziaK)x noqxH oot- 
HaKOBbiM aanacoM SHeprwH, hjih, kbk roBopax, naxoanxcH na 
o;iHOM H TOM ;Ke dnepaeimecKOM ypoene. SjieKxpoHHan 060 - 
jioqKa axoMa cocxonx h3 necKOJibKHx cjroeB, hjih sneprexHqe- 

CKHX ypoBHen, o6o3HaqaeMbix'6yKBaMH: K, L, M» N, O 

ByKBOH K o6o3HaqaK)x 6jiH>KaHUJHH k Hjipy cjioh — hhsuihS 
SHeprexHHecKHH ypOBenb. 3 /ieKxpoHbi Ka>Kiioro cjiea.yK)iiiero 
cjiOH HaxonBxcn na Gojiee bbicokom SHeprexnqecKOM ypoBne, 
qeM sjieKxpoHbi npe;ibijiyuiero cjioh. HaH6ojibLuee qncjio sjieK- 
XpOHOB, Koxopoe Mo^ex HaXOilHTbCB B AaHHOM CJIOe (Ha ABH- 
HOM SHeprexHqecKOM yposHe) pasno r;ie n — HOMep cjioh. 
KpoMe xoro, ycxaHOBjieHo, qxo hhcjig sjieKxpoHOB b HapyjKHOM 
cjioe Bcex sjieMeHxoB He npeBbimaex bocbmh. 
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SjieKTpoHbi HapyjKHoro cjioh, khk HaH6ojiee yjiajieHHbie or 
Hiipa H, cjieAOBaiejibHo, HaHMenee npo^HO c hhm CB5i3aHHbie, 
Moryr oTpbiBaibCH or aroMa h npncoeAHHHTbCH k ApyrHM axo- 
MaM, Bxojxn B cocxaB hx napy^KHoro cjioh (ecjiH ao sxoro 
B HeM 6bIJIO MeHbine BOCbMH SJieKXpOHOB) . nOXepH SJieKipOHOB 
HjiH npHCocAHHeuHe HX K axoMy Hapymaex sjieKxpoHefixpajib- 
Hocxb axoMa, h oh cxanoBHxcH sapn^KeHHbiM: b nepBOM cjiy^ae 
nojioJKHxejibHo, BO BxopoM — oxpHuaxejibHo. OdpasyiomHecH 
xaKHM o6pa30M 3apHjKeHHbie HacxHixbi HaabiBaioxcH uonaMU. 

HoHbi o6o3HaHaiox xeiviH >Ke cHMBOJiaMH, mo ii axoMbi, ao* 
6aBJIH5I K HHM CHpaBa BBepxy CXOJIbKO 3HaKOB njIIOC HJIH MHHyC, 
CKOjibKHM eAHHHuaM paBHHexcH 3apHA HOHa. HanpHMep, nojio- 
JKHXeAbllblH AByXSapHAHblH HOH KaAbUHH o6o3HaHaexC5I CHMBO- 
AOM Ca++ HAH Ca^'^, OXpHUaxeAbHblH OAHOaapHAHblH HOH 
XAOpa CHMBOAOM 01“’ H X. A- 

BeAHHHHa sapHAa HOiia aaBHciix ox HHCAa noxepHiiHbix hah 
npHo 6 pexeHHbix (npHcoeAHHCHHbix) axoMOM SAeKxpoiiOB. Tax, 
HanpHMep, ecAH axoM MaxHHH, HMeiomHH b cboch o 6 oAOHKe 
Bcero 12 SACKxpoHOB, noxepnex abb SAeKxpona Hapy>KHoro 
CAOH, XO odpaaOBaBlHHHCH HOH MaXHHH 6 yAeX HMeXb 3apHA + 2 , 
xaK KaK ox noxepH 3AeKxpoHOB sapnA HApa, paBHbift + 12 , He 
HSMeiiHxcH, a 061 HHH 3apHA ocxaBuiHxcH SAeKxpoHOB cxanex 
pasHbiM —10 (sapHA HOHa 6 yAex: — 10+12 ~ + 2 ). 

npiiBCAeM eme oahh npHMep. Axom cepbi HMeex Bcero 
LuecxHaAixaxb SAexxpoHOB, h3 Koxopbix uiecxb naxoAnxcH b na- 
pyH<HOM CAoe. Ecah oh npucoeAHHHx k cede eiue abh sjiok - 
xpoHa, XO noAyHHxcH oxpHuaxeAbHbiH AByxaapHAHbiH hoh cepbi, 
xaK KaK oduiHH 3apHA SAeKxpoHOB cxaHex paBen — 18 , a aapHA 
HApa paBHHexcH +16 (aapHA HOHa dyAex — 18+16 = — 2 ). 

TaKHM odpaaoM, npncoeAHHeHHe k axoMy neKoxoporo hhcab 
BAeKxpoHOB npeBpamaex ero b hoh c xbkhm nee hhcaom oxpn- 
uaxeAbHbix sapHAOB; naodopox, noxepn axoMOM neKoxoporo 
HHCAa SACKxpoHOB npeBpaiuaex ero b hoh c xaKHM H<e hhcaom 

nOAOKHXeAbHblX aapHAOB. 

Mnorne HOHbi b cboio onepeAb Moryx xepnxb hah npHcoeAH- 
HHXb 3AeKxpoHbi, opeBpamaHCb npH 3xom hah b SAeKxpoHefl- 
xpaAbHbie axoMbi, hah b HOBbie hohm c ApyriiM sapHAOM. 

ripH noxepe SAeKxpoHOB noAO>KHxeAbHbiH aapHA nona yse- 
AHHHBaexcH, a oxpnuaxeAbHbifi — yMeHbuiaexcH hah cxanoBHxcH 
paBHbiM HyAK) (x. e. hoh npeBpamaexcH b SAeKxpoHeftxpaAbHbift 
axoM). Haodopox, npHCoeAHHeHHe 3AeKxpoHOB k Hony yMenb- 
inaex ero noAOH<HxeAbHbiH aapnA h yBeAHHHBaex oxpHuaxeAbHbiH. 

TaK, HanpHMep, noAOJKHxeAbHbiH AByxsapHAHbiH hoh xce- 
Aeaa Fe^ +, oxASBaa oahh SACKxpoH, cxanoBHxcn xpexaapnA- 
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HbiM HOHOM Fe ■*■ ++, 3 npHCoeAHHHH ABB SACRTpoHa — npcBpa- 
maercB b BAeRTpoHeHTpajibHUH axoM Fe; qexbipexaapHAHbifl 
HOH ojioBa Sn++++, npHCoeAHHHSi abb SAeKxpoHa, npeapa- 
maexcA b AByxaapaAHbift hoh Sn+‘^; ecAH jkc oh npncoeAHHHT 
'lerbipe SAeKxpoHa, to noAyAHTca BAeKTpoHeHxpaAbHbifi axoM 
OAOBa Sn; oxpnuaxejibHbiH AByxaapaAHbifl hoh cepu S , 
oxAaBaa abb sAeKxpoHa, npeBpamaexcH b axoM cepbi S, h t. a. 

OSosHaqaB SAeKxpoH 6yKBOH e c MHHycoM, mo»ho aariHcaxb 
Bce nepcHHCACHHue npcBpameHHH xan; 

Fe++ — e- -* Fe+++ 

Fe++ -f- 2e- -* Fe 
Sn+ +++ -f- 2e- -*• Sn++ 

Sn+ + + + -|- Ae- Sn 
S — — 2e- -*S 

CnocoSnocTb axoMa npeBpamaxfaCfl b noAOHCHxeAbHbie hah 
oxpHuaxejlbHue hohu ofiycAOBAHBaexcH noAostcHHeM cooxsex- 
cxByromero 3AeMeHxa b nepHOAHHecKofl cHCxeMe It. H. McHAe- 
ACCBa. AxOMU SACMeHTOB, CXOHUIHX B HaHaAC nepHOAB, HMCIOX 
MBHblUHfl aapHA HApa, HBM aXOMbI SABMeHTOB, HaXOAHlUHXCH 
B KOHue nepHOAa. B nepBOM CAysae SAeKxpoHbi npHXHXHBaioxcfl 
CAa6ee, qeM bo BxopoM, noaxoMy cKAOHHOCxb axoMOB k npH- 
cocahhchhio SAeKxpoHOB ycHAHBaexcH B nepHOAax b HanpaB- 
ACHHH CAOBa HanpaBO, B XO JKC BpeMfl yBeAHHHBaeXCfl H HHCAO 
BAeKXpOHOB B HapyHCHOM CAOO aXOMa. B OXpHUaxeAbHbie HOHbJ 
cnocodHbi npeBpaiuaxbCfl xoabko xe axoMbi, b HapyxcHOM cAoe 
KOXOpblX COAepjKHXCfl 60AbIIie HATH SACRTpOHOB (aXOMbl MCXaA- 
aohaob). AxoMbi, HMerouiHe b HapyxcHOM CAoe MeHbiue qexbi- 
pex sAeRxpoHOB (sa HCRAKDqeHHBM axoMa BOAOpoAa), Moryx 
TOAbRO oxAaaaxb aAeRxpoHu, ho, nacROAbRO HSBecxHO, 
HHROFAa He npHCOeAHHAK)X HX. TaROBbI aXOMH SAeMCHTOB, KO- 
TOpbie Mb! HaSblBaeM MexaAAaMH. 

OxAaqa SACRxpoHOB hah npHCoeAHHeHHe hx r axoMaM npo- 

HCXOAHX npH paSAHHHblX XHMHHeCRHX npOUCCCaX, B qaCXHOCXH, 

npH odpaaoBBHHH mhofhx caojkhux BeiuecxB h 3 npocxbix, KOXAa 
coeAHHflioxcA Apyr c ApyroM axoMU o6pa3yK)iii,HX sxo Bcme* 
CTBO SACMeHTOB. 


2. HoHHbie B atoMHue coeAHHeMBB 

Bce BemecxBa (xpoMe MexaAAOB) no xapaRxepy xHMHqecRofl 
CBHSH Me»Ay HX axoMaMH Moryx 6bixb pa3AeJieHbi Ha abc 
ocHOBHue rpynnbi: 
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L BemecTsa c tbk HasbisaeMOH dAeKiposaAenmotl, hjih 
UOHHOd, C6R3bfO, COCTOHIUHe H3 nOJIG^HTCJlbHO H OTpHUaTCJIbHO 
3 apH>KeHHbIX HOHOB, CBHSaHHbIX CO 60 H CHJiaMH SJieKipO- 

CTaTH^eCKOrO npHXHX^eHHH. CoeAHHeHHH, HMefOUXHe CB5I3b 
xaKoro poAa, nasbiBaiOTCH uouHbiMU. 

2. BemecTBa c KOsaAenmou, hjih aroMHon, censbio, co- 
CTOHlUHe H3 SJieKTpOHeHTpaJIbHblX MOJiexyjI, 06pa30BaHHblX 
axoMaMH, cB5i3b Me>KAy KOxopbiMH ocymecxBjiHexcH B pesyjTb- 
xaxe BaaHMOACHCXBHH SJieKXpOHOB, KOXOpbie CXaHOBHXCfl npH 
3XOM o6mHMH y AByX COeAHHHIOmHXCH aXOMOB. CoeAHHBHHH 
C KOBaJieHXHOH CBH3bK) MeMJXy aXOMaMH, o6pa3yiOm.HMH HX 
MOJieKyjlbl, HaSbIBaiOXCH aTOMHblMU. 

THHHHHblMH npeACXaBHXBJIHMH BeiUeCXB C HOHHOH CBH3bK> 
HBJIHIOXCH COJIH, OCHOBHbie OKHCJIbl H Ap. THHHHHblMH HpeACXa- 
BHXeAHMH BeUXeCXB C aXOMHOH CBH3bIO Moryx CAy>KHXb npOCTbie 
rasbi — BOAopoA, KHCAopoA, aaox. 

OpoBecxH CKOAbKO-HH 6 yAb pe3Kyio rpaHHuy ueMjxy hoh- 
HblMH H aXOMHbIMH COeAHHBHHHMH HeB03M0H<H0, XaK KBK CyiUe- 
cxByex MHoro coeAHHeHiift, b Koxopbix, napHAy c hohhoh, 
HMeexcH H axoMHan cBHSb. 

3. OSpasoBaHHe hohhux coeAHHeHHH 

CoxAacHo CGBpeMeHHOH xeopHH xHMHHecKOH CBH3H, o6pa3o- 
BaHHe HOHHbIX COeAHHCHHH H3 axOMOB npOHCXOAHX CABAyiOIAHM 
o6pa30M. CnepBa axoMbi oahofo 9AeMeHxa oxHHMaiox neKoxo- 
pOe HHCAO SABKXpOHOB y axOMOB Apyroro SJieMBHXa, BCJIBA- 
cxBHe qero h xe h Apyrne axoMbi npeBpamaioxcn b HOHbi. 
OSpaaoBaBiUHecH hohu, dyAy^H pasHOHMenHo sapnx^eHHbiMH, 
npHXHXHBaioxcH Apyr k Apyry, odpaayH coeAHHCHHe c hohhoh 

CBH3bK). 

XaK, HanpHMep, npn odpaaoBaHHH xAopHcxoro HaxpHH h3 
SABMeHXOB aXOMbI HaxpHH, HMeiOlAHe B HapyXCHOM CAOe XOAbKO 
OAHH SACKXpOH, BCXpe^aHCb C aXOMaMH XAOpa, B HapyX^HOM 
CAOe KOXOpbIX COAepX<HXCH CeMb 3AeKXpOHOB, OXAaiOX CBOH 
SABKXpOHbl, HaXOAHUXHeCH B Hapy>KHOM CAOB, aXOMBM XAOpa, 
npeBpamancb b noAox^HxeAbHbie oAHosapHAHbie HOHbi na- 
xpHH Na . B xo speMH axoMbi xAopa, npHcoeAHHHBuiHe 
K CBoeMy Hapy>KHOMy caok) no oAHOMy SAeKxpony, craHOBAxcn 
OXpHUaxeAbHbIMH OAHOSapHAHbIMH HOHaMH. FIoCAe 3X0X0 CHAa 
SAeKxpocxaxH^ecKoro npHXHJKeHHH Mex^Ay pasfioHMeHHbiMH 3a- 
pHAaMH CBfl3biBaex odpasoBaBiuHecH hohbi Apyr, c ApyroM, 
B pesyAbxaxe Hero noAyHaercH coAb — xjiopHCXbifi HaxpHfl 
(pile. 1). 
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06o3HatiaH sjieKrpoHbi SHaKOM mo^kho H 3o6pa3HTb ripo- 
ueccbi, npoHCxoA^iiUHe npH o6pa30BaHHH xjiopHcxoro HaipHH, 
cjie;iyioiii.MMH 3 ji e k t p o h h bi m h ypaBiienKHMii: 

Na — = Na+ 

Na+ -f~ Cl" = Na*^ Cl“ (n;iH NaCI) 

no;io6HbiM o6pa30M, npa o6pa30BaHHH H3 sjieMeHTOB 
OKHCH aJlK)MHHHH, aXOMbl ajIlOMHHHH OXj^aiOX HO XpH SJlBKXpOHa 
axoMaM KHCJiopojia. Ka^AbiH axoM KHCjiopo^a npHcoe^HHex 
ABa sjiCKxpoHa, xaK KaK b ero napy^KHOM cjioe ynce HMeexc5i 




Phc. 1. CxeMa oGpasosaHHJ! xjiopHcroro HaxpHH. 

uiecxb 3jieKxpoHOB. B peayjibxaxe nojiyHaK)xc5i nojio>KHxejibHbie 
TpeX3ap5IAHbie HOHbl aJItOMHHHH H OXpHUaxejlbHbie AByX- 

3ap53/iHbie HOHbl KHCJiopoAa O , npH^eM Ha KajKiibie Asa Hona 
ajlFOMHHHH npHXOilHXCH XpH HOHa KHCJlOpOAa. BsaHMHO npHXa- 
THBaaCb, 3XH HOHbl 06pa3yK)X OKHCb aJHOMHHHH: 

o -f- 2e- = O — 

2A1'^ + + +30 — = (A1+ + ^)2 O — )g(H;iH AlgOg) 

Cjie^yex saMexHXb, qxo npn o6pa30BaHHH HOHHbix coeunne- 
HHH, 6 pesyjibTaTe cdAuofceHUR dojibuxoeo hucau noAootcureAb^ 
HblX U OTpUt^QTeAbHbLX U0H08, nOAtjUafOTCH He MOAeKyAbl, 
Q KpucTQAAbi, B Koxopbix KajKjibiH HOH oiiHoro 3HaKa 0Kpyx<eH 
HOHaMH npoxHBonojio}KHoro 3HaKa, HaxoanmHMHCH Ha neKOxo- 
poM paccxoHHHH ox Hexo. riosxoMy K KpHCxajijiaM, nocxpoen- 
HblM H3 HOHOB, X. 6 . BOOSlUC K HOHHbIM COCilHHeHHHM, HefipH- 
MeHHMO nOHHTHe «M0JieKy.^a» B tom CMblCJie, B KOXOpOM Mb! ero 
oCbiqHO npHMenVieM, paccMaxpHsaH ra3oo6pa3Hbie BemecxBa. 

B oxHomeHHH, nanpHMep, xjiopacxoro HaxpHH Mbi jiumb 
E BeCbMa yCJlOBHOM CMbICJie rOBOpHM, qxo OH nOCXpOeH H3 mo- 

jieKyji NaCL B AencxBHxejibHOCXH b ero Kpiicrajuiax aex tbkhx 
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MOJieKyji. Becb KpHcrajui coctoht H3 6ojibLUoro nncjia 
HOHOB Na ^ H Cl“. riosTOMy cJ)opMyjia NaCl, ciporo roBopn, 
He H3o6pa^aeT MOjieKy;iy xjiopHCxoro naipHn; OHa roBopHT 
JIHlUb 0 TOM, qio B 9TOM BeilXeCTBC Ha Ka>KAbIH arOM, HJIH 
Toquee, hoh HarpHH npHxo/iHTCH o;ihh aroM (hoh) xjiopa, mo 
BnojiHe onpe>aejiHeT BecoBoft cocTas xjiopHcxoro HaxpHH. 
OziHaKO B AajibHeHUjeM Mbi qacxo 6y/ieM nojibsoBaxbCfl xepMH- 
HOM «MOJieKyjia» b npHMeneHHH k cojihm b xex cjiyqanx, Kor/ia 
Heo6xo4HMO 6y/iex yKaaaxb cooxHomenne Me>K>ay qHCJioM nojio- 
>KHxejibHbix H oxpHuaxejibHbix HOHOB, o6pa3yiomHx AaHHyK) cojib. 

HajiojKCHHbie Bbime npeiicxaBJieHMH o MexaHHSMe o6pa30Ba- 
HHH HOHHbIX COeilHHCHHH npHBO/lHX K 3aKJlK)MeHHIO, HXO eUAeHT- 
HOCTb dAeMemOd 6 UOHHblX COedUHeHUHX eCTb He HTO UHOe, KaK 
HucAo dAeKipmecKux sapndoe ux uonoe. FIoaxoMy ee HHaqe 
HasbiBaiox sjieKxpoBajieHTHOcxbio. 

BejiHHHHa sjieKxpoBajieHXHOCXH onpeAeJinexcH qHCJiOM 
sjieKXpoHOB, oxjiaHHbix axoMOM npH o6pa30BaHHH nojiojKHxejib- 
Horo HOHa HJIH npHCOeilHHHBlUHXCH K aXOMy npH oSpaSOBaHHH 
oxpHuaxeJibHoro HOHa. B nepBOM cjiyqae BajieuxHocxb chu- 
xaexcH nojioJKHxejibHOH, bo BxopoM — oxpHuaxejibHOH. HanpH- 
Mep, B OKHCH a;iK)MHHHH ajIIOMHHHH n0J10>KHTe;ibH0 XpeXBaJieH- 
reH, a KHCJiopoii oxpHuaxejibHo ii6yxBajieHxeH; b x^opHcxoM 
HaxpHH HaxpHH nojio>KHTejibHo OAHOBajienxeH, a xjiop oxpHua- 
xejibHo oAHOBajienxeH- 

4. 06pa30BaHHe axoMHbix coeaHHeHHH 

ripH o6pa30BaHHH aXOMHblX COeaHHeHHH He npOHCXOMX HH 
noxepH sjieKxpoHOB, hh npHCoeAHHeHHB hx k axoMaM sjieMCH- 
TOB, BCxynajolUHX b coeaHHeiiHe. CBHSb MejKAy axoMaMH b mo- 
jiCKyjiax axoMHbix coeiiHHCHHH aociHraexcn nyxeM o6pa30Ba- 
HHH oaHOH HJIH HCCKOJibKHx nap sjieKxpoHOB, Koxopbie CXaHO- 
BHXCH 06 mHMH y COeaHHHfOlUHXCH aiOMOB, T. e. BXOAHX OAHO- 
BpeMeHHO B cocxaB 9AeKTpoHHbix o6ojioqeK AByx axoMOB, spa- 
maacb no opGHxaM, oxBaxbiBajouiHM HApa o6ohx axoMOB. 

JIaB H306pa>KeHHH CBH3H, 06 yCA 0 BAeHH 0 H HBAHHUeM o6inHX 
SJieKTpOHOB, B XHMHqeCKHX (popMyJiaX KOBaJieHTHblX COeAHHC- 
HHfi BOKpyr CHMBOAa Kaa^Aoro axoMa cxasm cxoabko xoqeK, 
CKOJIbKO SAeKXpOHOB HaXOAHXCH B CfO Hapy>KHOM CAOe. SjieK- 
TpoHbi, HBAHiomHecB o6mHMH y AByx axoMOB, OTMeqaioxcyi roq- 
KaMH, nOCXaBAeHHblMH Me>KAy XHMWqeCKHMH CHMBOAaMH 9XHX 
axoMOB. HBofinaq hah rpoHHaa CBH3b o6o3HaqaexcH AByMH hah 
rpcMH napaMH tohck, nocxaBAeHHHX Me>KAy CHMBOAaMH axo- 

MOB. 
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riOJIbayHCb TaKHMH OOOaUaqeHHflMH, MO»HO HarjIHflHO 
H306pa3HTb o6pa30BaHHe H CXpoeHHe MOJieKyjl KOBajICHTHUX 
coeflHHCHHH. B KaHCCTBe npHMepa npHBefleM cxcmw o6pa30Ba- 
HHH MOJlCKyjI XJIOpa H KHCJlOpOAa: 

:C1. -f- .Cl; :Cl!Cis 

•• •• •• •• 

aroMH xJiopa Mo.ieKy.ia xjiopa 

:6;+ ;6: y.b: :6; 

• • • • 

• aioMW KHCJiopoAa MOJienyjia KHCJiopOAa 


CjieAyfomHe cxeMbi H3o6pa}KaioT cxpoeaHe MOJieKyji hcko- 
TOpbIX XHMHHCGKHX COeAHHeHHH C KOBaJICHTHOH CBH3bIO: 



H 



H 

H:Cl: 

H:N: 

H:6:H 

:di:Ci*6* 

H:C:H 


H 



• ft 

H 

XJIOpHCTbifl 

BOJlOpOJI 

aMMHaK 

BOAa 

yrjieKHCAwfl raa 

MeraH 

Tax Kax 

npH o6pa30BaHHH 

XOBaAeHTHOH CBH3H 

SAexxpoHbi 


He nepexoA^T ot o;ihhx axoMOB k ApyrHM, to noHarno, axo mo- 
jiexyjibi c KOBajieHXHOH cBH3bK) He conepmar hohob. OAHaKO, 
ecjiH axoMbi, o6pa3yiomHe MOJieKyjiy, pa3HopoAHbi, to cBH3bi- 
BaiouiHe HX napbi o6mHx sjieKXpOHOB Moryx 6biTb CMeiueHbi 
B cxopoHy xoro axoivia, y Koxoporo cHjibHee Bbipaacenbi Mexaji- 
AOHAHbie CBOHCXBa. HanpHMBp, B MOJieKyjie HCl, rjie axoMu 
BOAOpOAa H XJIOpa CBH3aHbl MeXKAy C060H KOBaAeHXHOH CBH3blO, 
oSiaae sAeKxpoHbi cMemeHbi b cxopoHy xAopa, kbk SAeivieHTbi 
c 6oAee pesKO Bbipax<eHHbiM MexaAAOHAHbiM xapaKxepoM, 
BCJieACXBHe aero axoMbi xjiopa qacxHHHo 3apHX<eHbi oxpHua- 
leJibHo, a axoMbi BOAOpoAa noAo^KHxeAbHO, axo moxcho H3o6pa- 
3HTb CJieAyiOlUHM 06pa30M: 

H :Q 

B xaKHx cAy^aax KOBaAeHXHaH CBHSb HasbiBaexcH noAHp- 

H 0 A, B OXAH^He OT HenOAHpHOH KOBaAeHXHOH CBH3H, 
KOFAa o6mHe SAeKXpOHbl HaXOAHXCH Ha OAHHaKOBOM paCCXOH- 
HHH OT 060HX aXOMOB, KHK, HanpHMep, B MOACKyAe BOAO- 

poAa H : H. 

HanpaBAeHHe, b KOxopoM cMemaioxcH SAeKxpoHbi, onpeAe- 
AHexcH noAoxKeHHCM cooxBexcxByioiaHx axoMOB b nepHOAHHe- 
ckoA cHcreMe: 

1) B npeACAax nepaoAa SAeKxpoHbi CMemaioxcH or Aeeee 
hi) 
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CTOfliuero a^icMCHTa k ripaBee croHineMy ajicMeHty; HanpHMcp, 
B MOjiBKyjie PCI3 ajieKxpoHbi CMemeHu b cropoHy xjiopa, xaK 
KaK xjiop CTOHT npaBce (J)oc(j)opa b tom ate nepHOAe; 

2) B npeaejiax rjiasHux iioarpynn sjieKTpoHbi cMemaiOTca 
OT HHate cTOJiuiero a-ieMeHra k BbimecxoameMy; nanpHMep, 
B MojieKyjie SO2 saeKipoHu cMemenbi b cxopoHy KHcaopo^a, 
cxofliuero b xoh ate rpynne, hto h cepa, ho Bume ee. 

j.t 5. BaaeHTHOCTb saeMeiiTOB b axoMHux coeAHHeHHsx 

Bbhay xoro, Hxo b MoaeKyaax axoMHUx coeAHHeHHfi, o6pa- 
SOBaHHblX paajIHHHbIMH HO CBOHM CBOficXQaM BJieMCHXaMH, 
BcaeACTBHe cMemeHHH o6mHx nap sjieKxpoHOB, oahh axoMbi 
Moryx 6bixb nacxHHHo aapHatcHH nojioatHxejibHO, a apyrne 
oxpHnaxeabHo, noHHXHe 0 noaoatHxejibHofl h oxpHuaxejibHOH, 
BaaeHTHocxH BJieMeHxoB Moatex 6bixb pacnpocTpaHeao h aa 
coeflaaeaHH c axoMHofl CBasbio. 

BeAUHUHa noAooKUTeAbHoU u OTpui^areAbHoti eoAenmocm 
9AeMeHToe e utomhux coeduHenuxx onpedeAstercA tcmu aapn- 
dajuu, KOTopbie noAt/HUAUcb 6bi y uoHoe, ecAU 6bi o6mue babk- 
TpoHbi, CBHSbieaiomue aroMbi e MOASKyAe, t^CAUKOM nepeuiAU 
K TBM arOMOM, 6 CTOpOHy KOTOpblX OHU CMeW,eHbU 

Tax, aanpHMep, ecjia 6bi b MOAeayae PCI3 odmae saeK- 
xpoHU uejiHKOM nepemaa k btombm xaopa, xo nocaeaHae npe- 
Bpaxaaacb 6bi b oxpauaxeabHbie OAHoaapaAHbie hohu C 1 -, 
a axoM (J)oc(J)opa — b noaoataxeababia xpexaapHAHbia aoa 
P® + ; ecaa 6bi b Moaeayae SO2 o6uiHe aaeaxpoabi nepemaa 
K axoMaM KHcaopoaa, xo axoMM nocaeaHero npeBpaxHaacb 6u 
B OTpauaxeabHue AByxaapflaHbie aoau 0=*-, a axoM cepu — 
B noaoataxeabHbiH qexbipexaapaaHbia aoa 

TaKHM oSpaaoM, (})oc$op b coeaHaeaHa PCI3 noaostaxeabao 
xpexsaaeaxea, a xaop — oxpaaaxeabao oanoBaaeaxea, cepa ate 
B coeaHHeHHH SO2 noaojKHxeabHo aexwpexBaaeaxaa, a aacao- 
poa, KaK a BO Bcex Boo6u;e coeaaaeaHHX, oxpaaaxeabao aByx- 
Baaeaxea. 

6. OnpeaeaeHHe BaaeaxaocxH saeMeaxoB b caoxtaux 
BemecxBax 

Ha CKaaaaaoro Bbime 0 BaaeaxHocxa aaeMeaxoB KaK b hoh-' 
HHX, xaK H b axoMHHX coeAHHeHHHX aexpyaao aaKaroaaxb, axo 
60 ecAKOM xuMmecKOM coedmemu cuizedpamecKaA cyMjna no- 
AOOKUTeAbHbix u OTput^aTBAbHbU eduHuu, eoAeuTHOCTU paena 
HyAto. 3x0 Aaex BoaMoxtHocxb BbiaacaHTb BeaaaHHy a aaaK 

0 H JI. rjiHHKa 
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BajieHTHOCTH 3/ieMeHTa b jtk)6om cjiojkhom BemeCTBe, ecjiH 
H3BeCTHbI BajieHTHOCTH OCTaJlbHblX SJieMCHTOB, BXOAHIUHX B CTO 
cocTaB. npii pacneTax Ha;io HMCTb b bhay, hto Bo;iopoA bo Bcex 
coeAHHCHHHx, xpoMc coeAHHCHufl c MCTajuiaMH (rujxpujioB Me- 
TajiJlOB), no;io}KHTejibHo oAHOBajiCHTen, a KHCJiopoA — oTpHua- 
TeJibHo AByxeajieHTeH (HCKjifoneHHeM HBjiHeTCH coeOTHCHHe khc- 
jiopo/ia CO (J)TopOM OF 2 , r;ie KHCJiopo;i nojioxcHTejibHO Asyx- 
BajieHTen). 

MeTajijibi Bcer;xa npoHBjiHioT nojiojKHTejibHyio BajieHTHocTb. 

npHMep 1. OnpejxejiHTb BajieHTHocTb MapraHua b coeAHHe- 
HHH K2Mn04. 

P e m e H H e. Ha (J)opMyjibi bhaho, hto b 3tom coe;iHHeHHH 
Ha KaxcAbie jxbb aTOMa Kajina hphxoahtch oahh aTOM Mapranua 
H HCTbipe aTOMa KHCjiopoAa* BajieHTHocTb aTOMa KajiHH 
paBHa +1, BajieHTHocTb aTOMa KH(viopoAa paBHHeTCH — 2. 
06o3HaHHB MHCJio eAHHHU. BajicHTHOCTH y MapraHua nepea x, 
Mo>KHo cocTaBHTb cjic^yiomee ypaBneHne; 

2 + ^-2 . 4 = 0 

oTKy^a 

X = 8 — 2 = —j— 6 

T. e. Mapraneu b stom coeAHHeHHH nojioHCHTejibHo mecTHBa- 
jieHTeH. 

riOAOdHblM >Ke o6pa30M MOmHO paCCHHTbIBaTb BajieHTHOCTH 
sjieMCHTOB B paajiHHHbix paAHKajiax. 

IlpHMep 2. OnpeACJiHTb BajieHTHOCTb (})oc(J)opa b khcjiothom 
OCT aTKe nHpo4)OC(j)OpHoft KHCJIOTbl P 2 O 7 . 

P e m e H H e. Tan khk b MOJieKyjie nHpo(})oc(j)opHo0 khc- 
JIOTbl H 4 P 2 O 7 3TOT OCTaTOK CBH3aH C qCTblpbMH HOJIOHCHTeJIbHO 
OAHOBajieHTHblMH BTOMaMH BOAOpOAa, TO B UejIOM CTO 
BajieHTHOCTb, OHCHHAHO, paBHa — 4, T. e. CyMMa nOJTO}KHTejlb- 
HblX H OTpHUaTCJIbHblX CAHKHU BaACHTHOCTH o6pa3yiOmHX CTO 
aTOMOB paBHa — 4. 

06 o 3 HaqHB hhcao cahkhu BaACHTiiocTH y (})oc(})opa qepea x, 
cocTaBAHCM ypasHCHHe: 

2jc + (-2-7)=:-4 


OTKyAa 

2x= — 4-|-14=-|~10 


x = -l-5 


T. e. 4)OC(J)Op HOAOJKHTeAbHO nHTHBaAeHTeH. 
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3AAAHH 

268. CKo;ifaKO sjieKTpoHOB otasiot hah npHo6peTaK)T Hnwe- 
CACAyfoiuHe axoMU h hohu npn noKaaaHHux ctpeaKaMH npeapa- 
mCHHflX? SailHIUHTC 3T0 B BHAC 9AeKTpOHHUX ypaBHCKHtt: 

Fe3+-*Fe; Sn2+ — Sn'‘+; S2--,.S 

NP+-+NP+; Cr-vCr3+ 

269. CkOABKO SACKTpOHOB AOA>KHU npH06peCTH HAH OTA3Tb 
yKasaHHbie HHHce hohu, htoGu npeBpaxHTbCfl b HeWipaAbHue axoMbi? 

Br- S*- Ba2+ Sn<+ AP+ 

270. Bo HTO npcBpaTHTCH CAcayioiaHe hohu, ccah ot KaiKAoro 

H3 HHX OTHSTb HO ABa S/ICKTpOHa? 

S2- Sn2+ Pt<+ SbJ+ T1+ 

271. HsodpasHie aAeKxpOHHUMH ypaBHeHHHMH npoueccu o6pa- 

SOBaHHH H3 aXOMOB CJIC^yiOmHX HOHHbIX COeAHHeHHft: 

MgO SnOj CaClj, AljS, 

272. H3o6pa3Hxe SAeKxpoHHUMH ypaBHeHHAMH npoueccu o6pa- 

30BaHHH H3 BTOMOB CJie^yiOlUHX BemCCTBI 

NajS AlBr, Cr^O, CaO 

273. Ha KaKHx hohob nocxpoenu KpncxaAAu CAeuyiomHx 
BeiuecxB : 

, AgjO MgBfj FcjO, CaS 
H3o6pa3Hxe sxh hohu chmeoabmu. 

274. BunHuiHxe oxACAbHO Bce hohu, BxoAautHe b cocxaa cac- 
AyiomHx BemecxB: 

CaS LijO SnCl* CuO BijO, AgJ 

275. yKa>KHxe, b cxopony Kaxoro sAeMenxa aoahchu 6uxb cue- 
menu SACKipoHU b MOAexyAax CAeuyromHx axoMHux coeAHHeHHft: 

JCI, NO SiF4 FjO 

H onpe;ie/iHTe BajieHTHocib bjicmchtob b kb^kaom h3 sthx codAH* 
HeHHfl. 

276. OnpeAe.?iHTe BeAHHHHy h snaK Ba^eHTHOCTH saeMeHTOB b 
coeAHHeHHBx SiF4 h NJj h oSiacmixe, xau Bu hx onpeueAHAH. 
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277. /laHre gaeKxpoHHbie cxenu cxpocHMa MoacKya cjieAyiomMX 

COeAHHCHHl! C axOMHOfl CBH3bK): 

NClj CjH, CljO 

VKaHCHTe BaJieHTHOCTH SJieMeHTOB B KaWaOM H3 9THX COeilHHeHHB. 

278. flafixe saeKxpoHHue cxcmu cxpoeHHH MOJieKyji; 

CSj HJ JCl, 

flaa KawflOil MOfleKy;ibi yKaxcHie BCflHMHHy h snaK BaacHTHOCXH 
oCpasyioiunx ee axoMoa. 

279. HanepiHxe cxcmu cxpocHHa aacKxpoHHUx o6oao4eK cae- 
ayiomHX hohob: 

F- K+ Ca++ S — 

280. ZtaHTe sacKxpoHHue cxcmu cxpocHHa MoacKy*: 

HBr FjO C2H4 

281. OnpeaeaHxe BcaHMHHy h 3HaK BaacHXHOCXH aacMCHTOB b 
caeayiomHX coeaHHCHHax: 

SiCl* BF, PBr, JCl 

282. CKOabKO aacKxpoHOB mohccx coaepjKaxtca b sanoaHCHHUx 
nepBotl, xpcTbcfl h McxBcpxofl oCoaoaKax axoMa? 

283. OnpcflcaHxc BcaHMHHy h 3HaK BaacHXnocxH wcacaa, xpoua, 
pcHHa H BaHaaHa b cacayiomax cocaHHCHHax: 

K^FcO^ NaCrOj HRCO4 Ca(VO,), 

284. OnpcaeaHxc BcaHHHHy h 3HaK BaaenxHOcxH xaopa, Map- 
raHua, aawMHHHa h Hoaa b cacayiomax coeaHHCHHax: 

HCIO4 KjMnO^ Zn(A 10 j)j KJO, 

285. HaftAHxe BaaenxHOCxb xpoua b KawaoM h3 caeayromax 
cocahhchhA : 

KjCrO* KjCrjOj KCrO, KCrCSO*),- I2H2O 

286. noKa>KHTe nyrcM pacqexa, mxo BajieHXHOCXb kpcmhhh 
OAHH aKOBa B ero c^ieiiyiomHX npHponHux coeAHHeHHHx: nojicBOtt 
uinax KjAlj'SigOjj; KaoaHH H^AljSijO,; acSccx CaMgjSl^O,,. 
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rJIABA X 

XHMHHECKOE PABHOBECHE 

1. CKOpOCTb XHMHHeCKHX peaKUHfl. PaCHCTbl paBHOBeCHbIX 

CHCTCM 

CKOpOCTb XHMH^eCKOS peaKUHH H3Mep5ieTC5I HBMeneHHeM 
KOHueHTpauHH pearHpyiomHx BemecxB b eannHuy BpeMCHH. Yloji 
KOHixeHTpauHeH BemecTBa noHHMaiOT KOjiHqecTBo ero b e;iHHHue 
o6'heMSi, KoHueHTpauHio o6biqHO Bbipax^aioT tocjiom mojich ae- 
mecTBa, co;iepmamHxcH b 1 a. 

FjiaBHblMH (})aKTOpaMH, BJIHHIOmHMH Ha CKOpOCTb peaKUHH, 
HBjiHfOTCH KOHueHxpauHH pearHpyioiuHx BeruecxB h xeMne- 
paxypa. 

CKOpOCTb xuMUHecKOu peuKtifUa npRMo nponopUfUonaAbHa 
npouaeedenufo Kont^enTpaquu peacupytomux eeiyecTe. Sxa 
saBHCHMocxb HOCHX HassaHHe saKOHa aghcxbhh Macc 
H BbipancaexcH MaxeMaxHuecKH cjieuyioiUHM ypaBHCHHeM: 

v=^KlA]'^ • [B]'* 

TAe V — CKopocxb peaKUHH; [A] h [B] — KOHuenxpauHH pearu- 
pyioiuHX seiuecxB A h B; m h n — K03(J)4)HUHeHXbi npH (j)opMy- 
jiax B ypaBHeHHH peaKunn; K — nocxoHHHaH aah ahhhoh peaK- 
UHH BejiHHHHa, HasbiBaeiviaH KOHCTamou CKopocm. B xex cjiy- 
uanx, Korua K03(})(J)HUHeHXbi m n n paBHbi Kax<AbiH eAHHHue, 
ypaBHeHHe npHHHMaex 6oAee npocxofi bha 

v^K[A]^lB] 

SaKOH AeficxBHH Macc crporo hphmchhm xojibKo k raso- 
o6pa3HbiM H pacxBopenHbiM BemecxBaM, Ecjth napHAy c hhmh 
B peaKUHH ynacxByiox xaKH<e h xBepAbie BcmecxBa, KOHueHxpa- 
UHfl KOXOpbIX nOCTOHHHa, XO CKOpOCXb peaKUHH H3MeHHeXCH 
XOAbKO B aaOHCIIMOCXH OT KOHUeHXpaUHH raSOB HJIH paCXBOpeH- 
Hbix BeuiecxB. HanpHMep, CKopocxb peaKUHH ropeuHH cepbi 
(S + O2 = SO2) nponopuHOHajibHa xoabko KOHueHxpauHH khc- 
AopoAa 

v^KlO,] 
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SaBHCHMOCTb cKopocTH peaKUHH OT TCMnepaTyphi Bbipa- 
yKaercn b tom, qxo c noBbimeHneM TeMnepaxypbi Ha Ka>KXlbie 
10^ GKopocxb peaKUHH yBeJiHHHBaexcH o6biHHO B 2 — 3 paaa. flpH 
noHHJKeHHH xeMnepaxypbi CKOpocxb yMeHbuiaexcH bo ctojibko 
H ce pas. 

Mhcjio, noKasbiBaiomee, bo ckojibko pas yBejinHHBaexcH cko- 
pocxb AaHHOH peaKUHH npH noBbiuieHHH xeMnepaxypbi Ha 10°, 
HasbiBaexcH TeMneparypubiM KoacpcpuyuenTOM peaKt^uu. 

C xeneHHeM BpeMenn CKopocxb peaKUHH yMeHbuiaexcH, xaK 
KaK no Mepe BsaHMoueHCXBHH BeiuecxB yMCHbinaioxcH hx koh- 
ueHxpauHH. Ho ecjiH peaKUHH oOpaxHMa h npoxeKaex b saMKHy- 
xoM npocxpaHcxBe, xo OAHOBpeMeHHo c yMenbuieHueM CKOpocxH 
npHMOH peaKUHH (^i) yeejiHHHBaexcH CKOpocxb o6paxHOH peaK- 
UHH (^ 2 ) BCJieACXBHe HaKonAeHHH npoAyKxoB npnMofl peaKliHH. 
KorAa o6e CKopocxH cpaBHHioTCH, Hacxynaex cocxoHHHe paBHo- 
BecHH, H ABJibneHiuee HSMeneHHe KOHueHxpauHH Bcex yuacxByio- 
lUHx B peaKUHH BemecxB npeKpaiuaexcH. 

Ecah HsoOpasHTb oOpaxHMyio peaKUHio b o6tueM bhab 
ypasHeHHeM 

mk li^ ^ pC qY) 

xo cooxHomeHHe ueTKjxy KOHuenxpauHHMH npn paBHosecHH Bbi- 
paSHXCH (jlOpMyAOH 

^ [A]ni . [b]n 

TAB K — nocxoHHHaH jiJin AaHHOH TeMnepaxypbi seAHHHHa — 
KOHCTaHTa paenoeecuH, He saBHCHiuaa ox KOimeHxpauHH pearn- 
pyioiuHx BeiuecxB *. Sxa (})0pMyAa noKasbiBaex, hxo npn o6pa- 
xHMbix peaKUHHx paBHOBGCHe Hacxynaex xorua, Korua oxHome- 
HHe npoHSBeueHHH KOHUBHxpauHH oOpasyioiuHxcH BemecxB 
K npOHSBeABHHK) KOHUBHXpaUHH BCXynaiOU^HX B peaKUHio Be- 
mecxB cxanex paBHo neKoxopoH nocxoHHHOH aah AannoH peaK- 
UHH (npH AaHHOH xeMnepaxype) BeAHHHHe. 


• BbipasceHHe KOHCTaHXbi paBHoeecHH Mo>KeT 6biTb ;iaHO h b taKOM 
BHAe; 

„ [A]^ • [B]n 
[C]P. [D]^ 

HO npH STOM qHCJiOBoe BHaneHHe KOHCxaHTbi, kohchho, 6yAeT apyroe: 
/Cl = . B saaaqax BeaH^HHa K eea^e yKasana nepeoro CJiynan. 
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H3JIO»<eHHbie SaKOHOMepHOCTH n03B0JIHK)T npOH3BOAHTb pHfl 
' Ba>KHbIX paCHCTOB. 

npHMcp 1. CMeiuHBaioT 1 A pacTBopa r;iK)K03bi c 2 a 
pacTBOpa 3THJioBoro cnHpra. KoHueHipauHa h tofo h apyroro 
BeuiecTBa ao cMeuieHHa paBHajiacb 0,6 MoAb/A. Onpeaejimb 
KOHueHTpauHH cnHpTa H rjiK)K03bi nocjie CMeuieHHa. 

P e LU e H H e. Oe-beM cmcch paBnaeTCfi 3 jiHxpaM. B stom 
oOTjeivie nocjie cMemenHa coaepjKHTca 0,6 mojih rjii0K03bi h 
0,6 2— 1,2 MOJiH 3THaoBoro cnapra. CjiBAOBarejibHo, kohuch- 

0 6 

TpauHH rjiioKOSbi paBHfleTCjj -^- = 0,2 MOAblA, a cnHpia 
1 2 

-^’- = 0,4 MOAb/A, 

ripHMep 2. KaK HSMenHica cKopocTb peaKUHn 
2 SO 2 O 2 — ► 2SOg 

ecjiH yMCHbiuHTb 061501^ rasoBOH cMecH b 3 pasa? 

P e m e H H e. OycTb KOHueHipauHH SO2 h O 2 AO HSMeHenHB 
06'beMa paSHHJlHCb 

[SO2] == a [OJ = b 
ripH 3THX yCJlOBHHX CKOpOCTb peaKIjHH 

v = K • (i^b 

BcjieACTBHC yMeHbUjeHHB 06'beMa B 3 pasa KOHueHipauHH 

SO2 B O2 BO CTOJlbKO >Ke paS yBeAHBHJIHCb H CXaJIH paBHbl 

[SOg] = 3a [O 2 I = ^b 

npH HOBbIX KOHUeHTpaUH^IX CKOpOCTb peaKUMH 

x;' = A:(3a>2 , • 21a^b 

CpaBHHBaB V H v\ BHAHM, BTO CKOpOCTb peaKUHH yBejlHMH- 
jiacb B 27 pa3. 

ripHMep 3. 06paTHMaB peaKUH5i Bbipa^aeTCH ypasHCHHeM 

A + 2B:^^G . 

OpH ycTaHOBHBiueMCB paBHOBecHH KOHueHTpauHH y^ia- 
CTByiomnx b peaKUHH BemeciB paBHHjiHCb 

[A] = 0,6 MOAblA [B] = 1,2 MO.lbjA [C] = 2,16 MOAbjA 

BbIBHCJIHTb KOHCiailTy paBHOBCCH^ H HCXOAHbie KOHUeHTpaUBH 

BemecTB A h B. 

bJ 
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P e 111 e H II e. J^jih ^laHHoii 
Bbipa«aeTCH ypaBHCHiieM 

K = 


peaKUHH KOHCTaHTa paBHOBecua 




[A] . [0)8 


noflcxaBjiBH B 9TO ypaBHenHC yKasaiui! ic b ycjiOBHii saiia'iH 
BejiHBHHbi KOHueHTpamift, nojiyiiaeM 


K 


2,16 

0,6 •( 1 , 2)8 


- 2,5 


MTo6bi onpe,nejiHTb Hcxo^Hbie KOHueHipauHH eemecTB A h 
B, Hy^Ho^y^ecTb, ^ito corjiacHo ypaBHennio peaKUHH H3 1 mojih A 
H 2 MojieH B oSpaayeTCH 1 MOJib C. OTcio,na cjiejiyeT, iito Ha 
oSpasoBaHHe Ka>K;ibix 2,16 mojih C noiujio 2,16 mojih A h 
2,16 2 = 4,32 MOJIH B. TaKHM odpasoM, HcxojlHbie KOHueHipa- 
miH BemecTB A h B (t. e. hhcjio mo^hch A h B na Ka:HCAbiH jihtp 
CM ecH jxo Hanajia peaKunH) paBHHjiHCb 

[A] = 0 , 6 -|- 2,16 = 2,76 MOAbjA 

[B] = 1,2 + 4,32 = 5,54 MOAbjA 


npHMep 4. CMeuiHBaiOT 8 mojich SO 2 c 4 mojihmh O 2 . 
PeaKUHH npoTeKaex b aaKpbiiOM cocyjie npn hoctohhhoh tcm- 
nepaxype. K MOMenxy naciynjieHHH paBHOsecHH b cmcch 
ocxaexcH 20% nepBOHaqajibHoro KOjiHHecxBa SO 2 . OnpeuejiHXb 
AaBjieHHe raaoBofi cmcch npH paBHOBeciiii, ecjiH nepBOHanajib- 
Hoe AaBjieHHe paBHHjiocb 3 am. 

P e ui e H H e. OpoHcxoAHUiaH peaKunn Bbipa^aexcH ypaB- 
HenHeM 

2SO2 O2 ^ 2 SOg 


Ho ycjTOBHK) sauaHH k MOMCHxy HacxynjieHHH paBHOsecHH 
ocxaexcH 20% SO2, x. e. 1,6 mojih; cjieAOBaxejibHo, hhcjio npo- 
pearHpoBaBLHHx mojich SO2 paBHO 6,4. Tan kuk corjiacno ypaa- 
HeHHfo peaKUHH ua Ka>KAbie 2 mojih SO2 pacxoAyexcH 1 MOjib O2, 
xo HHCJIO npopearnpoBaBmux mojich O? aoji>kho paBHHXbCH 3,2, 
a ocxaBUJHXCH 0 , 8 . Mhcjio mojich SO3, oOpaaoBaBuiHXCH b pe- 
syjibxaxe peaKUHn, pasHo HHCJiy npopearHpOBaBmiix mojich SO2, 
T. e. 6 , 4 . TaKHM oOpaaoM, o6iuee hhcjio MOJiefi Bcex xpex 
BeiuecxB npH pasHOBecHH Oy^ex pasHo 

1 , 6 + 0,8 + 6,4 = 8,8 MOHH 


B saKpwTOM cocyAe npH nocxoHHHofl xeMnepaxype AaBjieHHe 
raaa npHMo nponopuHOHajibHo nncjiy HaxoAaiuHxcn b cocyae 
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MOJieft. nepBOHaqajibHoe AaBjieHHe rasoBofi cmcch paBHfljiocb 
3 am, a hhcjio mojich 12 . /taBJicHHC npH pasHOBecHH (p) onpe- 
aejiHTCfl H 3 nponopuHH 

12:8,8 = 3:p 

8f8 * 3 rt O yVM* 

p = — ^ 2,2 an 

npHMep 5 . KoHcxaHTa paBHOBecHH ajih peaKUHH 

CO 2 + H 2 CO + H 2 O 

npH 850 ° paBHa eflHHHue. HcxoflHbie KOHueHtpauHH yrjieKHC- 
jioro rasa h Boflopoaa paBHHJiHCb 

[COjl == 0,2 MO/lbtA [H 2 ] = 0,8 MOAbjA 

PaccHHTaTb, npH KaKHX KOHUCHTpauHHX Bcex qeibipex BemecTB 
yCTaHOBHTCfl paBHOBCCHe. 

P e III e H H e. OOosHaBHM qncjio MOjiefi CO2, npopearnpo- 
BaBiuHX K MOMenry HacrynjieHHH paBHOBecna, Ha Kax<flbifl JiHtp 
CMecH Hepea x. Ha ypaBHeHHa peaKUHH bhaho, hto OAHOBpe- 
MCHHo AOJiJKHo 6 biAO. npopearHpoBaib x moabh H2. TaKoe jkc 
HHCAO MOAefl CO H H2O AOJi>KHo 6 biAo oOpaaoBaTbCH b peayAb- 
rare peaKUHH. OoBTOMy KOHueHtpauMH Bcex aeTbipex BcmeciB 
npH HacrynACHHn paBHOBecHH Moryt Obixb BbipaxteHu Tax: 

ICO] = [H 2 O] = a; [CO 2 ] =x 0,2 — X 

[H2] = 0,8 — x 


nOACXaBAaH 3 XH BeAHHHHbl B 4 )OpMyAy KOHCXaHXbl paBHOBe- 
cHa AAa AaHHoft peaKUHH, noAyaaeM 


(0,2 — X) (0,8 — x) 

Peiuaa axo ypaBHenne, naxoAHM, mo x = 0,\6 MOAb / a. Cae- 
AOBaxejibHo, npii HaciynuBuieM paBHOBecHH 

[CO] = [HjO] =0,16 MOAbjA 
[C02] = 0,2 — 0,16 = 0,04 MOAbjA 
[H 2 I = 0,8 — 0,16 = 0,64 MOAbjA 

IlpHMep 6 . Hoahcxuh BOAopoA AHCCouHHpyex npa H^rpe- 
BaHHH na HOA H BOAopoA. OpH HeKoxopoft xeMoepaxype koh- 
cxaHxa paBHOBCCHa axoft peaKUHH paBHaexca 1 / 64 . PaccHHxaxb, 
cKOAbKO npoueHxoB HOAHCxoro BOAopoAa AHCcouHHpyer npH 
3 xoft xeMnepaxype. 
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P e m e H H e. XtHCCOUnauHH HOAncxoro BOAopoAa Bbipa- 
H<aeTCH ypaBHCHHeM 

2HJ H 2 + J 2 

npeAnojioKHM, qro Ha^ajibHan KOHueHipauHH HJ paBHHjiacb 
2 MOAbjA H ^ro K MOMeHxy HacxynjieHHH paBHOBecHH h 3 
AByx MOJieH HJ AHccouHHpoBajio no X MOJieH. Tax kbk h3 2 mo- 
jieft HJ bfipaayexcH 1 MOJib H2 h 1 Mojib J2, xo h3 x mojibh HJ 

AOJI}KHO 06 pa 30 BaXbCH MOACH H2 H CXOJIbKO >Ke MOJieH J2. 

CjieAOBaxejibHo, KOHueHxpauHH hoahcxoxo BOAopoAa, BOAopoAa 
H HOAa npH paBHOBecHH Moryx 6bixb Bbipa>KeHbi xax: 

[HJ] = (2 — X) MOAbjA [Hg] == [Jg] == MOAbjA 

HoAcxaBJineM sxh SHaqenHH b ^^opMy^y KOHCxanxbi pasHo- 
BeCHH AAH AaHHOH peaKUHH 



64 (2-~a:)2 


HaBACKan h 3 o 6 eHx Hacxeft ypaBHeHHH KBBApaxHbiH Kopenb, 
noAyqaeM 

1 ^ 

8 2 ( 2 — 


oTKyAa 


X = 0,4 MOAbjA 


TaKHM o6pa30M, H3 KajKAbix 2 MOAefi HJ k MOMenxy na- 
cxynAeHHH paBHOsecHn AHCcouHnpyex 0,4 moah, hxo cocxa- 
BAHeX 20 7o ox HCXOAHOrO KOAHHeCXBa HOAHCxoro BOAopoAa. 


2. CMemeHMe xHMMqecKoro paBHoeecHn 

CoCXOHHHe XHMHHeCKOrO paBHOSeCHB B OCHOBHOM 3 aBHCHX 
ox xpex BeAHHHHi a) ox KOHueHxpauHH pearHpyiomHx BemecxB, 
6 ) xeMoepaxypbi h b) AaBjieHHH, ecAH b peaKUHH ynacxByiox 
rasbi HAH napbi. HpH HaMeneHHH xoxh 6 bi oahoh h3 yxasaHHbix 
BeAH^HH paBHOBecHe HapymaexcH h KOHueHxpauHH Bcex yqa- 
cxByioiUHx b peaKUHH seiuecxB naquHaiox HSMeHHXbCH. HsMe- 
HeHHe KOHuenxpauHH npOAOA>KaexcH ao xex nop, noxa npoH 3 - 
BeAGHHe KOHueHxpauHH obpaayioiuHxcH BemecxB, ACACHHoe Ha 
npoHSBeAeHHe KOHuenxpauHH BCxynaioiuHx b peaKunio BemecxB, 
He cxanex paBHo KOHcxanxe paBHOsecHH AannoH peaKUHH npH 
AaiiHOH xeMnepaxype, x. e. noKa CKopocxii npHMOH h oOpaxHoft 
uo 
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peaKUHH He cpasHHioTCH. Toraa cuosa ycTaHaBJiHBaeTca pas- 
HOBecHe, HO yyae npH hhhx, panbuie, KOHueHTpauHflx. 

ripouecc H3MeHeHHH KOHUeHipaUHH, BbI3BaHHbIH Hapyiue- 
HHCM paBHOBecHH, Ha3biBaeTCH CMeu{eHueM, vim cdemoM pasHo- 
BeCHH. Ec;1H npH 3T0M yseJIHHHBaiOTCH KOHUeHTpaUHH BeiUeCTB, 
CTOHIUHX B npaBOH naCTH ypaBHeHHH, to rOBOpHT» mo paBHO- 
BecHe cMeiuaeicH BnpaBo; npH yBejiHHeHHH KOHueHTpauHH Be* 
meCTB, CTOHIUHX B JICBOH HBCTH ypaBHeHHH, TOBOpHT 0 CMeiUe* 
HHH paSHOBeCHH BJieBO. 

HanpaBjieHHe, b KOiopoM cMemaexcH paBHOBecne, onpe^e- 
JIHCTCH CJie^yJOmHM npaBHJlOM: 

Ecau usMenuTb odno U3 ycAoeuu, npu KOTOpux cucTeua ua- 
xoduTcn 6 cocTORHUu xuMUHecKoao pasHoeecun, nanpuMep 
KonyeHTpayufo KaKoao-Audo U3 peaaupywiqux eeiyecTe uau 
TeMneparypy, uau daeACHue, to paenoeecue cMemaercR e na- 
npaeAenuu tou peuKyuu, KOTopan CTpeMUTcn eoccTauoeuTb 
npeofCHue ycAoeun, t, e. npeofcntofo eeAUHuny usMenenHOU koh- 
yempayuu uau npeofCHfOfO TeMneparypy, uau npeofcnee dasAe- 
Hue (npHHUHH Jle-UIaTejibe) 

Tax, HanpHMep, b cjiynae peaKixHH 

2S02 + 02^ 2SOg-|-42,2 kkua 
Moryi npoHsoHTH cjiejiyiouxne cabhth pasHOBecHH: 

1. npH yBejiHqeHHH KOHueHipauHH SO 2 hjih O 2 hjih npH 
yMCHbHieHHH KOHUeHXpaUHH SO 3 paBHOBeCHG CABHHeXCH BHpaBO, 
xaK KaK npH 3tom KOHueHxpauHH cepHHCxoro rasa h KHCJiopo^a 
CHOBa yMeHbmaxcH, a KOHucHxpauHH cepHoro anrH^npH/ia yae- 
jiH^HTCH. Hao6opox, yMeHbiueHHe KOHueHxpauHH SO 2 hjih O 2 
HJIH yBejiHHetiHe KOHueHxpauHH SO 3 BbisoBex cjiBHr pasHOBecHH 
B^ieBo, conpoBo>KAaK)mHHCH yBejiHHeHHeM KOHueHtpauHH cep* 
HHCXoro rasa h KHCJiopojia h o;iHOBpeMeHHbiM yMeHbmeHHeM 
KOHueHxpanHH cepHoro anrHjipHiia. 

2. OpH noHHH<eHHH xeMnepaxypbi paRHOBecHe cjibhrcxch 
B npaBo, xaK khk peaKUHH ofipaaoBaHUH cepnoro aHXHjipHjia co- 
npoBO>KAaeTCH Bbi/ieJieHHeM xenjia, h, c.ae/ioBaxejibHO, yKaaan- 
HhiH cjiBHr paBHOBecHH CHOBa noBbiCHx xeMnepaxypy. Ecjih, 
Hao6opox, noBbiCHXb xeMnepaxypy, xo npoHsoHjiex cabhf pasHo- 
BecHH BJieBo, B nanpaBjieHHH peaKUHH, HAymeft c norjioiue- 
hhcm xenjia. 

3. ripH yBejiHqenHH AaBjieiniH iiyxeM OKaxHH CMecH peaxH- 
pyioiuHX BemecxB paBHOBecHe carmhctch snpaBO, xan kbk npu 
xaKOM CABHre AasjieHHe chobb noHHSHxcH bcjicactehc ynenb- 
meHHH o6mero HHCJia MOJienyji b cmcch (h 3 najKAbix AByx Mo- 
di 
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jiCKyji cepHHCToro rasa h MOJieKyjibi KHCJiopo;xa o6pa- 

syfOTCH TOJibKO ;^Be MOJieKyjibi cepHoro anrH^pHAa. yMCHbuie- 
HHe AaBjieHHH BbiaoBex cABHr paBHOBecH5i bjibbo, conpoBo- 
»<;xaiomHHCH yBejiH^eHHCM o6mero ^iHCJia MOJieKyji, bcjibactbhc 
nero AaBjicHne cHOBa noBbicHTC5i. 

Bo Bcex yKaaaHHbix Bbiiue cjiy^anx nenocpeiiCTBeHHOH npH- 
CMemeH-HH paBHOBCCHH HBJIHeiCH HapyilieHHe paBCHCTBa 
CKOpOCTefi npHMOH H o6paTHOH peaKUHH. 

Ecjih ot PiSMeHenHH KOHueHTpauHH, TeMneparypbi hjih jia- 

BJieHHH CKOpOCTH npHMOft H o6p^OH peaKUHH HSMeHHIOTCH 
OUHHaKOBO, TO HHKaKOFO CMeiUeHHH paBHOBBCHH He npoHCxo- 
UHT. Ecjih jkb CKopocTb npHMOH peaKUHii yBejiHHHBaeiCH hjih 
yMCHbrnaeTCH b 6ojibmee ^hcjio paa, neM CKopocTb o6paTH0H 
peaKUHH, TO paBHOBecHe He moh^ct coxpaHHTbCH h HaunnaeT 
CMeiuaTbCH b HanpaBjieHHH toh peanuHH, cKopocxb KOTopofl 
CTajia Tenepb 6ojibuje. CivieiueHHe paBiioBecHH npouojiJKaexcH 
uo Tex nop, noKa CKopocxH o6eHx peaKUHH He cpaenniOTCH. 

TaKHM o6pa30M, Bonpoc o CMeuxeHHH paBHosecHH h o Ha- 
npaBjieHHH, B KOTOpOM oho AOJIH^HO CMeCTHTbCH, BO MHOFHX 
cjiyuanx Mox^ex 6biTb peuien xaK^e h na ocHOBaHHH pacnexa 
HSMeHeHHH CKOpOCXeH npHMOH H o6paTHOH peaKUHH. 

npHMcp. npH HarpeBaHHH cMecH okhch yrjiepoua c xjio- 
poM B aaKpbiTOM cocyue ycxaHaBjiHBaexcH paBHOBecne 

COCI2 

KaK HSMeHHTCH CKOpOCTH npHMOH H o6paTHOH peaKUHH, 
ecjTH npH HeHSMeHHOH xeMnepaxype yaejiHUHTb uaBjienne nyxeM 
yMeHbineHHH 06'beMa raaoBoS cMecH BUBoe? BbiaoBex jth 9to 
H 3MeHeHHe CKopocxen CMenxeHHe paBHOBecHH? 

P e m e H H e. IlycTb KOHueHTpaunn CO, CI2 h COCI2 Ao 
H3MeHeHHH o6^eMa (t. e. npn paBHOBecHH) paBHHjiHCb 

[CO] = a [CJal = b [COCIg] = ^ 

ripH 9THX yCJIOBHHX CKOpOCTb npHMOH peaKUHH 

^ ^ * ^b 

a CKopocTb o6paTHOH peaKUHH 

'^o6p. ^ 

nocjie yMCHbuieHHH 06'beMa rasoBofl cmcch b uBa paaa bo 
CTOJ ibKO jKe pa3 yaejiHuaxcH KOHueHxpauHH Bcex xpex raaoB, 
H CKopocTH o6eHx peaKUHfl cxanyx cooTBexcxBeHHo paBHu 

= K ’20 • 2b = K • 4aA 
■Podp. = AT, • 2c 

02 
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PasAeJiHB u'„p«M. Ha u HafiAeM, no ckoahko paa yue- 

JIHHHTC5! CKOpOCTb npHMOH pCaiCUHH 


^ npgM* 
^npjiM. 


K-iab . 
K-ab 


TaK ace HaflACM yaeAHHeKHe CKopocTH odpaxHofi peaKUHH 

^ o6p. _ K\ • 2c _ 2 
t'ofip. ~~ tCi-C 


TaKHM 06pa30M, CKOpOCTb npHMOfi peaKUHH yBeAHHHTCfl 
B nexupe paaa, a o6paxHoft Bcero ahuib b abb paaa. Tbk kbk 
paBHOBecHe Moacex cymecxBOBaxb xoabko npn paBencxse cko- 
pocxefl o6eHX peaKUHH, xo, ouesHAHO, b paccMaxpuBaeMOM HaMH 
cjiyuae paBHOBCCHe HapyuiHXCH h Haunex CMemaxbCH b cxopony 
peaKUHH, Koxopaa xenepb hacx c doAbuieft cKopoctbio, x. e. 
b HanpaBAeHHH o6pa30BaHHfl COCU. 

HexpyAHO y6eAHXbCH, uxo, upHMeHHH aah peuieHHH axofl 3a- 
AauH upHHUHu Jle-lIIaxeAbe, mu npHuiAH 6u k xaKOMy ace 
BUBOAy. 

3AAAH H 

287. KoHueHxpauHH rasa paeua 3 MOAhjA. Hoa kskhm Aasae- 
HHeM HaxoAHXca ras, ecan xeMneparypa ero paBHa 0°? 

288. BbipasHxe b Moaax ua aHxp KOHueHxpauHio rasa, Bsaxoro 
npH HOpMaabHUX ycaoBHHX. 

289. CMHxaa, hto axMOc4>epHuB BOSAyx coAepacHX 20% khcao- 
poAa no oOBCMy, BbipasHxe b moxhx ua anxp KOHueHxpauHio KHcao- 
poAa b axMOCcpepHOM BOSAyxe npH HopMaabHOM AaBaeHHH h xbm- 
nepaxype 0“. 

290. CMeuiHBaiox 2 A pacxBopa BemecxBa A c 3 ^ pacxBopa 
BemecxBa B. KoHueHxpauHH BemecxBa A ao CMCUiCHHa paBHnaacb 
0,6 MOAbjA, a BemecxBa B— 1 MOAbjA. PaccHHxaflxe KOHueHxpauHH 
eemecxB A h B b nepButt mombhx nocae CMeuieHHa. 

291. HanHuiHxe MaxeMaxHaecKHe BupaaccHHa Aaa CKopocxetl 
caeAyiomHx peaKUHB: 

2Al + 3Cla = 2AlCl, 2C0 + 0, = 2C0, 

292. TasoBaa CMecb cocxoht hs BOAOpoAa h xaopa. PeaKUHa 
HAex no ypaBHCHHio 

= 2HCI 


KaK HSMeHHxca cKopocxb peaKUHH, ecan yBeiHaHXb AaaaeHHe 
B 8 pasa? 
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293. BsaHMoaeflcTBHe Me>KAy okhclio yr;iepoM h xJfopoM Haer 
no ypaaHCHHK) 

CO + Gla:^:^ COCI2 

KoHueHTpauMH okhch yiviepoAa 0,3 MOAbjA, a x;iopa 0,2 MOAbjA. 
Kan ii3MeHHTCfl CKopocib npaMofi peaKUHw, ec;iH yBe/iHHHXb koh- 
ueiiTpauHK) x;iopa no 0,6 MOAbjA^ a KOHueHTpauHK) okhch yr;iepOAa 
iio 1,2 MOAbjA? 

294. KaK H3MeHHTCH CKOpOCTb peaKUHH 

2NO+02 2N02 

npoTCKaiomefl b aaKpbixOM cocyAC, ec/iH yBe/iHWHXb iiaejicHHC b 
M exbipe pa3a? 

295. PeaKUHfl Me>KAy BemecTsaMH A h B Bbipa>KaeTCH ypae- 

HCHHeM 

A 4- 2B = C 

HaMa;ibHafl KOHueHxpauHfl BemecxBa A pasna 0,3 MOAbjAj a seme- 
cxBa B paBHa 0,5 MOAbjA. KoHCxanxa CKopocxH peaKUHH pasna 0,4. 
HaftAHxe Haqa;ibHyK) CKopocxb peaKUHH h CKopocxb peaKUHH no 
HCxeqeHHH neKoxoporo BpeMCHH, Kor^a KOHueHxpauHH BemecxBa A 
yMCHbinnxcB na 0,1 mo;ih. 

296. B ilea cocyaa o;iHHaKOBOfl cmkocth BBeAeHbi: b nepBufl — 

1 rpaMMo;ieKy;ia rasa A h 2 rpaMM0;ieKy;iu rasa B, bo Bxopoft — 

2 rpaMMo;ieKy;ibi rasa A h 1 rpaMMo;ieKy;ia raaa B. TcMnepaxypa 
060HX cocyAOB OAHHaKOBa. C oAHHaKOBOfi ;iH cKopocxbio OyAex 
npOTeKaxb peaKUHa Me>KAy A h B b tom h ApyroM cocyAe b cac- 
AyioiuHx CAyqaflx: 

а) ecAH OHa Bbipa>KaeTCfl ypaBHeHHCM A-[-B = C; 

б) ecAH OHa BbipaH<aeTCH ypaBHeHHCM 2A 4-6 = 0? 

297. npH 150° HeKOTopaa peaKuna saKanqHBaexca b 16 mhh. 
OpHHHMaa TeMnepaxypHbifl K034)(i)HUHeHT peaKUHH paBiiuM 2,5, 
paccHHxaflxe, qepes ckoabko MHHyx saKOHMHAacb 6bi 3xa Mce peaK- 
UHa ripM 200 ° h npH 80°. 

298. PaBHOBecHe peaKUHH H2 4''J2^2HJ ycxanoBHAOCb npH 
CACAyiouiHx KOHueHxpauHHX yqacxByiomHX b nefl BemecxB: 

[H2] = 0,25 MOAbjA [ J2] = 0,05 MOAbjA [HJ] == 0,9 MOAbjA 

OnpeAeAHxe HcxoAHbie KOHuenxpauHH MOAa h BOAopoAa. 

299. ripH COCXOHHHH paBHOBCCHa CHCXeMbl 

N24-3H2 2NHg 

KOHueHTpauHH yqacxByiomHX b peaKiiHH BemecxB Guah: 

[NJ =« 3 MOAbjA [H2] = 9 MOAbjA [NHg] = 4 MOAbjA 

KaKOBBI OblAH HCXOAHbie KOHUeHXpaUHH BOAOpOAa H asoxa? 
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300 . ripH HarpcBaHHH NO 2 b saKpuTOM cocyae ao hckotopoM 
TCMnepaTypu paBHoeecHe peaKUHH 

2N02:^: 2NO + O3 

ycTaHOBH;iocb npH cjiejiyiomHx KOHueHxpaiXHBx: 

[NOjI = 0,06 MOAbjA [NO] = 024 MOAbjA 

[031=0,12 MOAbjA 

HattAHie KOHCiaHTy paBHoeecHa aji^ axoti xeMnepaxypu h hcxoa- 
'Hyio KOHUCHXpaUHK) NO2. 

301 . HcxoAHue Bemecxsa npH peaKUHH 

CO-I-CI2 ^ COCI2 

B3HXbi B 9KBH8a;ieHXHbix Ko;iHHecxBax, PeaKUHH npoxeKaex b aaKpu- 
xoM cocyAe npH nocxoHHHoft xeMnepaxype. K MOMeHxy Hacxynjie- 
HHH paBHoeecHH ocxaexcH 507o Haqa;ibHoro KO/iHMecxBa CO. KaKOBO 
Cyaex AaB/ieHHe npH paBHOsecHH, ecjiH nepBOHaqa;ibHoe AaB;ieHMe 
CMecH paBHHJTOCb 1 am? 

302 . KaK HSMCHHxcH AaBJicHHC K MOMeHxy HacxyniieHHH paBHO- 
BecHH npH peaKUHH 

N 2 + 3H2 7^: 2NH8 

npoxcKaioiueft b saKpbixoM cocyae npH hocxohhhoW xeMnepaxype, 
ecjiH HaHa;ibHbie KOHuenxpauHH aaoxa h BOAOpOM paBHHioxcH cooxeex- 
CTBCHHO 2 h 6 MOAbjA H ec;iH paBHOBecHC Hacxynaex xoriia, 
KOXAa npopeaxHpyex 107o nepBonaqa/ibHoro Ko;iH 4 ecxBa aaoxa? 

303 . OCpaxHMaH peaKUHH Bbipa>KaexcH ypasHenHeM 

A-l-B C + D 

KoHCxanxa paBHOBecHH pasna eAHHHue. HanajibHaH KOHueHxpauHH 
BeiuecxBa A paena 2 MOAbjA. PaccMHxaRxe, ckojibko npouenxoB 
BemecxBa A noiiBepraexcH npeBpameHHio npH yc;ioBHH, hxo naqajib- 
Hbie KOHueHxpauHH BeiuecxBa B paanw 2 , 10 h 20 MOAbjA, 

304 . OSpaxHMan peaKUHH Bbipa>Kaexca ypaBHenneM 

A + B C + D 

KoHCxaHxa paBHOBecHH paana 2,5. Moacex ;ih cyiuecxBOBaxb pas- 
HOBecHe npH paBCHCxse KOHueaxpauHfl scex wexupex Bemecxa? 
AaMxe MOXHBHpOBaHHblft oxBex. 

305 . naxHX^iopHcxufi 4 )oc 4 )op AHCCOUHHpyex npH HarpeBaHHH 
no ypaBHeHHK) 

PCij PCU + Cla 
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ripM MeKOTOpoft TeMneparype h3 2 Mo;iett PCI 5 , HaxoAHiuHxcH 
B saKphiTOM cocyne cmkoctbio 10 a, noABepraioTCH pasnoyaemio 
1,5 MOJiH. BuHHc;iHTe KOHCTaHiy paBHOBecHH npH 3T0ft TeMnepaxype. 

306 . npH HarpeeaHHH cmcch yr;ieKHc;ioro rasa h BOAOpo^a 

B saKpuTOM cocyAe ycxaHaB/THBaeicH psBHOBecHe 

+ CO + H 2 O 

KoHCxaHxa paBHoeecHfl npH 850"^ pasHa eAHHHue. CK 0 ;ibK 0 npo- 
UCHXOB CO 2 noABCprHexcB npeBpameHHK) b CO npH 850°, ecAH 
CMeuiaxb 1 rpaMMOJieKyAy COg c 6 rpaMMOJieKyAaMH Hj? 

307 . KoHCxaHxa paBHOBecHB aab peaKUHH 

H 2 + Jj^i 2 HJ 

npH 445° paBHa 60. Ckoabko MOJiett BOAopoAa Haao bshxb hb 1 moab 
HOA a, 4Xo6bi 907o noc;ieAHero npeepaxHTb b HOAHcxbift BOAOpOA? 

308 . OpH HarpeBaHHH cmcch yrAeKHC/ioro rasa h BOAOpOAa 
AO 850° ycxaHOBHAOCb paBHOsecHe 

CO 24 -H 2 CO + HgO 

KoHCxaHxa pasHOBecHH npH yKaaaHHOft xeMnepaxype pasHa eAHHHue. 
B KaKHX 06'beMHbix oxHOuieHHHx 6biAH CMemaHbi yrAeKHCAui) ras 
H BOAOpOA, eCAH K MOMBHXy HaCXynAeHHfl paBHOBeCHli 90 % BOAO- 
poAa npeBpaxHAOCb b BOAy? 

309 . OpH 1000° KOHcxaHxa pasHOBecHH peaKUHH 

FeO + CO Fe-f CO 2 

paBHa 0,5. MeMy pasHbi paBHOsecHue KOHueHxpauHH CO h CO^ 
ecAH Hx HanaAbHue KOHueHxpauHH cACAyiomHe: 

[CO]— 0,0b MO Ab I A [CO2]=0,01 MOAhjA 

310 . npH COOXBCTCXByiOmHX yCAOBMflX XAOpHCXbift BOAOpOA 
OKHCAHexcH KHCAopoAOM c o6pa30BaHHeM BOABHOPO napa H XAOpa, 
npHHeM ycxanaBAHBaexcH paBHOBecHe 

4 HCI + O 2 2 H 2 O + 2 CI 2 

PeaKUHH 9K30xepMnqHa. OxBexbxe Ha CAeAyioiuHe Bonpocw: 

а) B Kaxyio cxopoHy CMecxHXCH paBHoaecHe npH noBuiueHHH 
leMnepaxypu? 

б) H3MeHHxcH AH paBHOBccHC, ccAH npH nocxOHHHOfl xcMuepa- 
xype yBCAHHHXb AaBACHHC? 

311 . rioqeMy HSMeHeHHe AaBAeHHfl cMemaei pasHOBecHe peaKUHH 

N 2 + 8 H 2 ;i 2 NH, 

H He CMeiuaex paBHOsecHH peaKUHH 

N* + 0| ^ 2NO 


00 
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31 2. PeaKUHsi BOccTaHOB;ienHH yraeKHCJioro rasa yrJieM Bi^rpa- 

/Knexca ypaBHCHHeM 

COo-f-C ^ 2 CO — 3 S ,3 KKiiA 

B KaKyio CTopOHy CMecTMTca paBiiOBecMe npH noBunjcnwH reMne- 
paxyphi? Hapyiujircn an paBHOBecHe npn yeeaKqeHHH jianjiep.m? 

313. PaBHOBecHC peaKuiin 2 SO 2 -f- Cg 2 SO 3 ycTaH03n./T0Cb 
npH caejiyioLUHX KOHUCHTpamnx pearHpyioiuHx RcmecTB: 

[SO 2 ] =0,1 MOAbjA [OJ =0,05 MOAbjA [SO 3 ] =0,9 MOAbjA 

PaccHHTattTe, KaK mbmchutcji CKopocxb npHMofi h CKopocxb 0(5paT- 
.HOft peaKUHH, ecan yMenbiUHXb oSi^eM, saHHMaeMwft raaaMH, b 2pa3a. 
CMecxHTcn aH npn sxom paBHoaecHe? Oxeex ^attre na ocHonaHHii 
pacMCxa. 

314. PaccHKxaflxe, kbk HSMeuBTca CKopocxw npnMbix h oOpax- 
Hux peaKUHfi B vKaaaHHbix HH>!<e pasHOBeciibix cncxe.Max.npH yee- 
JinqeHWH AaeaeHHa UABOe, 

H 2 + J 2 2HJ 

2 NO + O 2 2 NO 2 

Hcxoiia H3 pesyabxaxoB pacMexa^ peuiuxe, kbk oxpaaiixca na 
paBHOBecHH 3XHX CHCxeM yKasaHHoe Bbiiue HaMeneHne AaBacHHa. 

315. PeaKUHH o6pa30BaHH5i aMMHaKa h3 BouopoAa h aaoxa 
Bbipa>KaexcH ypaBHenneM 

N 2 + 3 H 2 2 NH 3 

ZI.OKa>KHxe, HCXOAH M3 paBeHcxBa CKopocxeft npH?40fl H o6paxHoft 
peaKUHft npn pasHOBecHH, hxo npH yBeaHHeHim uaBaeHHH pasHO- 
Becne aoa>KHo CMecxHXbCH b cxopony o6pa30BaHHa aMMHaKa. 

316. B Kaxyio cxopoHy CMecxaxcH paBHoeecHfl peaKUMfl 

2 H 2 S 2H2-}-S2 ~ 10 KKUA 
N 2 O 4 2 NO 2 — 13,6 KKUA 
CO-f-HgO C02-f-H2-|-* 10,2 KKaA 

a) npH noHH>KeHHH xeMnepaxypw; 6 ) npn noBUuieHHH aaejiCHHa? 

317. Kax noB/iHHex noBbnueHHe uasaeHMH npw HeHSMeHHOfl xeM- 
nepaxype Ha paBHOBecne caeayFOiUHX CHCxeM: 

2 HBr Hj-j-Brg — 16,8 kkua 
2CO — |— O 2 4 ^ 2C02“-|~136 kkcla 
Ng-j-Og ^ 2 NO — 43,2 kkua 

B KaKyio CTopoHy cmccxhtch paBHoeecHa npn noBbiuieHHH xeMne- 
paxypu? 

7 H. ;i. r^HHXi 97 


\ 
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318. KaK OTpasHTCfl iioBbiuieHHe aaBaeiuia iia caeayioiuHX 
paBHOBCCHHX: 

2 H 2 + O 2 2H20nap 
CO 2 + C,. 2CO 
CaCOg tb ^ CnOifl-f-COg 

319. yKa>KHTe, KaicHMn HSMenenHsiMH KOMuearpauiitt pearnpyto- 
lUHX BCmeCTB MO>KHO CABHHyTb BOpaBO paBHOBCCMe peaKUHM 

CO 2 + C 2CO 

KaKHM Teri;!OBbiM 34)4)eKTOM conpoBO}K/iaeTC5i odpaaoBaHwe GO b iiaH- 
Hoft peaKuuw, ec^H iiOBbiuicHHe TCMnepaTypbi CMeiuaeT paBHOBecne 
BnpaBO? 
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FJIABA XI 

PACTBOPbl 

1. KOHUeHTpaUHfl paCTBOpOB 

KoHueHTpauHeii pacTBopa HasbiBaexcH BecoBoe coAepJKaHHe 
pacTBopenHoro BemecTsa b onpeAejieHnoM BecoBOM KOJiH^ecTBc 
njTH B onpeziejieHHOM o6^eMe pacTBopa. 

B XHMHH nojibsyiOTCH TpeMH cnoco6aMH Bbipa^eHHH koh- 
ueHxpauHH: 

a) UpotieHTHaH KOHt{eHTpai^uH — Bbipa>KaexcH b BecoBbix 
npouenxax, x. e. yKasbiBaexcH ^hcjig rpaMMOB pacxBopeHHoro 
BemecxBa, coAep>Kaii;eecH b 100 a pacxBopa. HanpHMep, 
20%-HbiH pacxBop cejiHxpbi 9xo xaKOH pacTBOp, B 100 a koxo- 
poro coj 5 ep>KHxcH 20 a cejiHxpbi h 80 a BO/ibi. 

6) MoARpHUH KOHt^eHTpat{UH — BbipajKaexcH HHCJioM rpaM- 
MOJieKyji (mojibh) pacxBopeHHoro Beiuet:xBa, coAep^aiuHxca 
B 1 ^ pacxBopa. PacTBop, co^ep^amHH b jiHxpe 1 MOJib pac- 
XBopenHoro Bcmecxsa, HasbisaexcH oAHOMOJinpHbiM hjih npocxo 
MOJiHpHbiM {\M pacxBop); pacxBop, C 0 AepH<aiuHH 0,1 mojih, 
HasbiBaexcH ;ieuHMOJiHpHbiM (0,1M pacxBOp) h t. a. 

b) HopMUAbHaR KOHUfeHTpaUfUR — BbIpa}KaeXCH qHCJlOM 
rpaMMSKBHBajieHxoB pacxBopeiiiioro semeciBa, co^ep^KamHxCH 
B 1 A pacxBopa. PacxBop aasbiBaexcH o/inoHopMavibHbiM hjth 
HOpMaJIbHbIM, eCJIH B JIHXpC 6X0 COAep>I<HXCfl 1 xpaMMSKBHBa- 
jieHX pacTBopeHHoro BemecxBa (1 h. pacxBop); nojiyuopMajib- 
HblM, eCJIH OH COAep>KHT 0,5 rpaMM3KBHBa.XeHTa B JIHXpe (0,5 H. 
paCXBOp), H X. JX, 

ripH onpe^iejieHHH KOJiHqecxBa BemecxBa, neodxo/lHMoro jxj]^ 
npHxoxoBjieHHH pacxBopa xoh hjih hhoS HopMajibHocxH, HaAo 
HMexb B BHAy cjie/iyiomee. 

dKeueuAeuT kucaotu pasen ee MOJieKyjinpHOMy eecy, Aejien- 
HOMy Ha ocHOBHocxb. HanpHMep, SKBHBajienx (t)oc4)opHoft khc- 
JTOXbl H 3 PO 4 paBHHexcH 

= f _32,7 

7 * 0 !) 
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dKeuBOJteHT ocHoeanua. pascH MOJieKyji^pHOMy eecy ocho- 
saiiHH, flejieHHOMy na BajicHTHocib odpaayiomero ocHonaHHe 
MerajiJia. HanpiiMep, aKBUBajieuT ribipaxa okhcb KajibUHB 
Ca(OM)2 pnnnaercfl 

Ca(OH)2 ^ ii ^ 37 
2 2 

SKeueaAeHT coau paseH ee MO.;ieKyji 5 ipHOMy eecy, aejicti- 
HOMy Ha BajieHTHocTb Mexaji.^a h na ^hcjio ero aioMOB b mo- 
ncKyjie cojih. HaiipHMep, aKBHBajicHx Fe2( 804)3 pasHHexca 

Fe2(S04)3 _ 400 _ ^ 

3.2 6 

HnoPAa KOHucHxpauHH paciBopa xapaKiepHsj^excH ero 
yuejihEhm eecoM. TaK Kan yACJibHbiH sec pacxBopa saBHCur 
ox KOHueHxpaupiH pacTBopeHHoro BemecxBa, xo, onpeAecHiiB 
yAejibHbiH Bee, mo>kho no cooTBeiCTByiouiiiM xa6AHuaM naHin 
KOHueHxpauHio pacxBopa. 


A. flpueoTOBAenue pacreopoe pasAUHHou KOHt^eHTpaUfUU 


Pacnexbi, CBHsaHHbie c npHroxoBJieHHeM pacxBopoB pasjiHM* 
BOH KOHUeHTpaUHH, MOryX 6bITb HJIJIiOCXpHpOBaHbl CJieAyiOmHMH 
npHMepaMH. 

npiiMep 1. CKOJibfto rpaMMOB cAKoro Haxpa noxpe6yexcB 
AJifl npHFoxoBjieHHH 3 A I07o-noro pacxBopa? 

P e m e H H e. HaxoAHM b Ta6jiHuax yAejibHbift Bee 
10%-Horo pacxBopa eAKoro naxpa. Oh paBHHexcH 1,115. 

BbiHHCjineM Bee 3 a pacxBopa, hcxoah K 3 saBHCJiMocxH 
MCKAy BecoM g, oCxieMOM V H yAeAbHbiM BecoM d: 

g=v • d =-3000 . 1,115 = 3345 z 


rio ycAOBHio saAa^H 107o sxoro Beca aoax^ch cocxaBJinxb 
eAKHH Harp. CjieAOBaTe.nbno, KOAH^ecieo oakofo iiaxpa, Heo 6 ~ 
xoAHMoe AAH npiiroTOBAeuHn 3 a 10 %-noro paciBopa, paB- 
HHexcH 


3345 • 10 
100 


334,5 


z 


npHMep 2 . Ckoabko rpaMMOB MCAHoro Kynopoca 
CuS 04*5H20 HyaCHO OTBCCtiTb ilJT3 ripiH'OlOBJJeHHfl 1 Ke 
8%-Horo pacTBopa, paccHUTannoro na uesBozmyio cojib? 

Pemenne. 1 m 8%-iioro pacTBopa .aojiHvCH co;iep»<arb 
1000-0,08 = 80 2 desBOiiHoft cojih. FpaM.viojieKyjia CUSO 4 
100 
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BecHT 160 2, a rpaMMOJieKVJia CuS 04 - 5 H 2 O bccht 250 a. Cjie- 
AocaTejibiJo, B 250 e MCAnoro Kynopoca co;xepjKHTC5i 160 a6e3- 
Bo^lHOH conn. 

KoJiHqecTBo MejiHoro Kynopoca, cojiep^am.ee 80 a 6e3Bo;i* 

HCH COJIH, HaXOAHM H3 nponopUHB 

250 :160 = x :80 


OTKy;ia 


250 ♦ 80 
160 


125 z 


TaKHxM oSpasoM, AJin npHroioBjieHHB 1 /ca 8 %-iioro pacTBopa 
Hy>KHO OTBCCHTb 125 2 MC/lHOrO KynOpOCa H B 3 HTb 1000 — 
— 125 = 875 e Honu. 

ripuMep 3 . Ckojilko rpaMMOB asoxHofi khcjigth coiiep- 
mHTCB B 200 MA 0,1 M paCTBOpa? 

PeujeHHe. ipaMMOjieKyjia HNO 3 Bccut 63 a. CjieTOsa- 
lejibHo, B 1 A 0,1 M pacTBopa coacp^htch 6,3 a HNOa* 
a B 200 MA 


npMMep 4 . KaKOBa MOJinpHocib (t. e. ^hcjio mojich 
B jiMipe) pacTBopa, coiiep>i^amero b 300 ma 10,5 a KOH? 

P e in e H H e. HaxoAWM KOJiHqeciBO KOH, coAep^aiuecoi 
B jiwrpe AaHHoro pacxBopa, h 3 nponopmiH 

300 : 1000 = 10,5 :a: 

AT = 35 2 


PpaMMOjieKyjia KOH Becnr 56 a. CjieAOBaiejibHo, 35 a co- 
35 

CTaajiHioi ^ = 0,625 rpaMMOJiCKyjibi. MojiapnocTb pacTBopa 
paBHHeTCfl 0,625. 

npHMep 5 . CKO.abKO rpaMMOB KpHCTaji.riHHecKoft co.abi 
NayCOs' lOHyO Haao BBHTb AJiH npnroTOBJieHHH 1 a 0 , 1 h. pac- 
TBcpa? 

PeiucHHe. MojieKyjiapHbiS bcc NayCOs-lOHyO paB- 
HHCTca 286 . rpaMM 3 KBHBa.neHT coau bccht 286 : 2 = 143 a; 
0,1 rpaMMSKBHBa/ieHTa paBUJieTCH 14,3 a. CjicaoBarejibHo, ajin 
nparoTOBJieHHH I 4 0,1 H. pacTBopa naao BSHTb 14,3 a KpHCTa;i- 
jihhcckoA coau, pacTBopHtb B Mepnofl KOJi 6 e b neSojibuiOM ko- 
AUMeCTBe BOAbI U AoCaBHTb BOAbI AO 1 A. 
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ripHMep 6. CKOJibKo Bo;ibi Ha;io npH6aBHTb k 200 ma 
68%-Horo pacTBopa HNO3 {yjx. bcc 1,4), iixoObi nojiy^HTb 
10%-Hbift pacTBop? 

P e m e H H e. 200 ma 68% -Horo pacTBopa HNO3 bccht 
1 ,4 • 200 = 280 a. B hhx coAepjKHXCH 280 0,68 — 190,4 a 
HNO3. 3x0 }Ke KOjiHqecxBO khcjioxbi 6y;iex coziepjKaxbCH h 
B pasOaBjieHHOM pacxBope, cocxaBjinn 10% ero Bcca. CjieAOBa- 
xeJibHo, secb pacxBop, nojiy^enHbiH nocjie npHSaBjienHH Bo;ibi, 
jionTKen BecHXb 


190,4 • 100 
10 


1904 


z 


TaK KBK HCXOAHblH paCXBOp BBCHX 280 a, XO KOJIHHeCXBO 
Bonbi, Koxopoe Hy>KHO npH6aBHXb k HeMy nojiyqeHHH pac- 
xBopa xpe6yeMOH KOHueHxpauHH, cocxaBjinex 

1904 — 280 = 1624 2 


npHMep 7. Ckojibko mhjijihjihxpob 96%-iioh cepHOH khc- 
.noxbi (yn. Bee 1,84) Hy>KHO BSHXb a-hh iipHroxoBjieHiiH 1 a 0,5 ii. 
pacxBopa? 

P e m e H H e. 3KBHBaAeHx cepHOH khcaoxu paBHHexen no- 
jioBHHe MOJieKyAHpnoro eeca, x. e. 49. JXji9{ npnroxoBAeHHH 1 a 
0,5 H. pacxBopa noxpe 6 yexcH 0,5 rpaMMSKBHBajieHxa, hjih 24,5 a. 
I MA 96%-hoh cepnoH KHCJioxbi BecHx 1,84 a ii coAepjKHX 

iAl^— — 1 J 7 2 H 2 SO 4 . CAeAOBaiejibHo, jxjih npHroxoBAeann 
0,5 H. pacxBopa naAO bshxb 96%-hoh khcaoxbi 

24,5 

Y 13,84 MA 

ripHMep 8. HMeexcB 2 h. pacxBop rHApaxa okhch 6apHB 
Ba(OH) 2 - Kan npHxoxoBHXb H3 nero 1 ./? 0,1 h. pacxBopa? 

P e Lu e H H e. Jlnxp 2 h. pacxBopa coAep^KHx 2 rpaMM3KBH- 
Bajienxa Ba(OH) 2 , a Anxp 0,1 h. pacxBopa — 0,1 rpaMMSKBH- 
Bajieuxa Ba(OH) 2 . 3to KOJiHnecxBO Ba(OH )2 6yAex coAep- 

>KaxbC5i B Q»l MA 2 H. pacxBopa. CjieAOBaxejibHO, 

AA51 npnroxoBjieHHH 1 a 0,1 h. pacxBopa hhao Bsnxb 50 ma 
2 H. pacxBopa h pa36aBiixb hx boaoh ao 1 a. 

B, flepexod ot odnoeo eupaoKenun Koui^enTpat^uu k dpyaoMy 

ripH xHMHHecKHx pacHCxax Hacxo npHXOAHXCH nepeBOAHXb 
npOUeHTHyK) KOHUeHTpaUHIO B MOAHpHyiO HAH B HOpMHAbHyK), 
H Hao6opox. ripHBeAejvi npHMepw. 
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ripMMep 1 . K 3 KOB 3 MOJIHpHOCTb 20 %-HOrO pSCTBOpa COJIH- 

iioH KHCJioTH yji. Beca 1 , 10 ? 

P e ru e H H e. \ a 20 % -hobo pacTBopa HCl eecHT 1100 e h 
coiiepjKHT 1100 0,20 = 220 a HCl. TpaMMOJieKyjia HCl eecHT 
36,5 a. JXn^ onpenejieHH 5 i mojihphocth 20 %-Horo pacieopa Ha- 
xojEiHM, CKOJibKO MOJieH HCl cocraBJiHioT 220 a: 

220:36,5 = 6,03 

MojIHpHOCTb paCTBOpa paBH 5 ieTCH 6 , 03 . 
npHMep 2 . CKOJibKO npoueHTOB NaOH co;iep>KHT 2 h. pac- 
TBop yjx. Beca 1 , 08 ? 

P e iH e H H e. MoJieKyjiHpHbiH Bee NaOH pasen 40 . Jimp 
2 H. pacTBopa bccht 1,08 1000 = 1080 a h co/iBp)KHT 2 mojih 
HJ iH 80 a NaOH. HpoueHTHoe co;iep}KaHHe NaOH b pacTBope 
HaxoAHM H 3 nponopuHH 

1080 : 80 = 100 
a: = 7 , 4 % 


B. PacuBT od^eMoe pacTeopoe, neodxoduMUX Oah peaKi^uu 


SnaHHe KOHiieHTpauHH paciBopoB, npHMeHHeMbix npH npo- 
BeABHHH paSJIH^IHblX peaKUHft, n03B0JI5ieT BblMHCJlHTb, B KaKHX 
oO'beMHblX OTHOmeHHHX OHH AOJlJKHbl 6bITb CMeilJHBaeMbI, mo6h\ 
pacTBopeHHbie BemecTBa pearHpoBajiH 6e3 ocraiKa. 3 th bw- 
HHCJieHHH ocoOeHHo ynpoluaioTCH, ecjiH nojibSOBaibCH pacTBO- 
paMH onpeABJieHHOH HopMajibHOCTH. Tax kbk BecoBbie KOJiHwe- 
cTBa pearHpyiouiHx semecTB nponopiiHOHaAbHbi hx BKBHBajien- 
TaM, TO OHeBHAHO, ^TO AJIH peaKUHH BCCTAa HyKHO 6paTb TaKHe 
oO'beMbi pacTBopoB, KOTopbie C0Aep>KajiH 6bi oAHiiaKOBoe qHCJio 
rpaMMSKBHBaJieflTOB paCTBOpeHHblX BCmeCTB. HpH OAHHaKOBOH 
HOpMaJlbHOCTH paCTBOpOB 9TH oO'bCMbl BCeTAB OyAyi paBHbl 
MOKAy co6oh, npH paajinmoH — oOpaTHO nponopuHOHajibHbi 
HOpMajlbHOCTHM. 06o3HaHHB oOlseMbl SaTpa^HBaCMblX Ha peaK- 
iiHio pacTBopoB nepes V\ h O 2 , a hx nopMajibiiocTH, t. e. koh- 
ueiTTpauHH, BbipameHHbie b a-anelA, cooTBeTCTBCUHO nepea C\ 
H C 2 , MOJKCM HaniicaTb: . 

^ (^2 ’ Cj 

HAH 


* ^2 


ripMMep 1. ClCOAbKO MHAAHAHTpOB 0,25 H. paCTBOpa CepHoft 
KHCAOTbi noTpeSyeTCH aah oca^KACHUH B BHAe BaS04 Bcero 6a^ 
pHH, coAepjKameroGH b 20 ma 2 h. pacTBopa BaGU? 
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P e lu e H H e. OSosHaqiiB HCKOMbifi o 6 i>eM pacTBopa cepiiofi 
KHcjioTu qepea v, cociaBjiHeM nponopuHK) 

t/ :20 = 2 : 0,25 

OTKyaa 

npHMep 2 . HeHTpajiHsauHH 42 ma pacxBopa KHCJioTbi 
noTpeOoBajiocb npHjiHTb k hum 14 ma 0,3 h. pacTBopa uiejio'iH. 
Onpe/iejlHTb HOpMaJlbHOCIb KHCJIOTbK 

P e lu e H H e. 3aJxa^a pemaeTCH anajiorHqHo npejibi;iymeH. 
OCosHaqHB HopMajibHOCTb KHCjioTbi qepea x, cociaBjiHeM npo- 
IlOpUHK) 

a: ; 0 , 3 = 14 :42 


OTKy^a 


3AAAHH 

320. BbipasHTe b npoueHxax KOHueHtpauHio pacTBopa, coAep- 
M<amero b 280 z Boau 40 z caxapa. 

321. KaKoe Ko;iHMecTBo 6ypbi Na^^B^O? • lOHgO h cKo;ibKo 
BOiibj nano Baaxb a;ih npHroToeyieHMa 2 fcz 57o“Horo pacxBopa, 
paccMHxaHHoro Ha SeaBOAnyio co/ib? 

322. Cko/ibko rpaMMOB cepHHcxoKHc;ioro HaxpHH NagSOg noxpe- 
Oyexcfl iiJiB npHroxoB/ieHHB 5 a 87 o-HOro pacxBopa, yji. aec ko- 
Toporo 1 , 075 ? 

323. KaKoe KoanqecTBo asoxHOKKC/ioro HaxpHa NaNOj hbao 
Baaxb jiJiii npHroxoB/ieHHB 300 ma 0 , 2 Af pacxBOpa? 

324. CKOJibKO rpaMMOB raayCepoBOfl co;ih NagSO^ • lOHgO 
noxpeoyexcH npnroTOB;ieHHfl 2 a 0,5 h. pacxBopa Na2S04? 

325. Cku;u-ko rpaMMOB NagCOy coaepjKHxca b 500 ma 
pscTBopa? 

326. CKo;ibKo BOiibi Hajao npHOaBHXb k 100 ma 207o’Horo 
pacxBopa H2SO4 (yA. Bcca 1,14), Mxo6bi noAyMHXb 57o“Hhifi pac- 

TBOp? 

327. KaKofl npoueHxnoW KOHueHxpauHH noiiyMuxcn asoxnaH 
KHCAoxa, ec;iH k 500 ma 32 %-Hoft khcaoxu, HMeiomefi ya. Bee 
1,2, npHOaBHXb 1 a boau? 

328 . Zlo KaKoro 06'beMa hhao pa 36 aBHTb 600 ma 207 o-Horo 
pacTBopa NaCl (yA. aeca 1 , 162 ), htoOu noAynHXb 4 , 67 ®"Hbift pac- 
TBop (yA. aec 1 , 029 )? 
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329* CKo;ibKO mh;i;ih;ihtpob 2h. pacTBopa cepHoW khc;iotu 
noTpe6yeTCJi iipKroTOBJieHHB 500 ma 0,5 h. pacxBopa? 

330. Ckojilko BOAbi HaAO npiidasHTb k 100^^ 1 h, pacxBopa, 
MxoObi no.nyMHXb 0,05 h. pacxBop? 

331. HMeexca 2M pacxBop cojiu NagCOj. Kek npHroroBHXb 
H3 Hero 1 A 0,25 H. pacxBopa? 

332. CKOabKO MH/IJIH/IMXpOB KOHUCHXpHpOBaHHOfl CO/IBHOfi KHC- 
;ioxbi (yA. Beca 1,19), coAep>Kamefl 387o HCl, Hy>KHO Bsaxb 
npHrOXOBACHHB 1 A 2h. paCTBOpa? 

333. K 100 MA 96%'Hoft cepHOfl khcaoxu (yA. eeca 1,84) 
npHOaBHAM 400 ma boah. rioAyMHacB pacxBop yA. Beca 1,225. 
Bbipaanxe ero KOHueHxpauHK) b npoucHxax h b rpaMMSKBHBaACH- 
xax Ha aHTp. 

334. PaCCqHXaftxe HOpMaAbHOCXb KOHUCHXpHpOBaHHOft COABHOfl 
KHcaoxu, HMeiomefl yA. bcc 1,18 h coAepHcamefl 36,57o HCI. 

335. CKOAbKO MHAAHAHTpOB 107o’HOfi CepHOfl KHCAOXbl yA. 
Beca 1,07 noxpeOyexcn juim Hefixpa^HsaunH pacxBopa, C0Aep>Ka- 
mero 16 2 NaOH? 

336. HMeercH pacxBop, C 0 Aep}KamHf! 18,9 z HNOg b AHxpe, 
H pacxBop, coAepHtaiAHfi 3,2 2 NaOH b AHxpe. B kakom oOtjCmhom 
OXHOUJ eHHH Hy}KHO HX CMeiUaXb AA5I nOAyMCHHH HeftxpaAbHOrO 
pasxBopa? 

337. CkOABKO MHAAHAHXpOB 0,2 H. paCXBOpa lUeAOHH nOTpe- 
CyexcB aah oca>KAeHMB b BHAe Fe(OH)g Bcero >KeAe 3 a, coAep>Ka- 
merocH b 100 ma 0,5 h. paci BOpa FeClg? 

338. CKOAbKo rpaMMOB CaCOg BT>jnaAex b ocaaok, ccah 
K 400 MA 0,5 H. pacxBopa xAopHcxoro KaAbUHH CaClg npHOaeuxb 
HsObixoK pacxBOpa coabi? 

339. ilAB He«xpaAH3auHH 20 ma 0,1 h, pacxBopa khcaotw 
noxpeOoBaAocb 8 ma pacxBOpa CAKoro Haxpa. CKOAbKO rpaMMoa 
CAKoro Haxpa coAep}KHi 1 a sroro pacxBopa? 

340. ilAB HetixpaAHaauHM 30 ma 0,1 /Vf pacxBopa meAOHM no- 
xpeOoBaAocb 12 ma pac raopa kmcaoxu. OnpeAeAHxe HopMaAbHOcxb 

KHCAOTU. 

341. Ha HeftTpaAHaaumo 40 aia pacxBOpa meAOHH noiuAo 2^ ma 
0,5 H. pacTBopa cepnofl kmcaoxu. KaKOBa HopMaAbHocxb pacxbopa 
mCAOMH? CKOAbKO 0,5 H. COABHOW KHCAOTU nOXpeSOBaAOCb 6u 
AAB XOfl >Ke UCAH? 

342. BbmHCAMxe SKUHBaAeHxu HSBeciH Ca(OH)2 m (j50c4)0pH0tt 
KHCAoxu HgPO^. Ho HafiACHHUM SKBHBaAeHxaw paccnwxaflxe, ckoabko 
rpaMMOB MBBecxH noxpeOyexcfl aah HeflxpaAHaauHH 160 2 4^oc(t)op-' 
Hofl KHCAOXU. ripoHBBeAHxe xaKOft >Ke pacHex no ypaBHenHiopeaKUHM. 

343. BuMHCAHxe SKBHBaAenxu cepHoW khcaoxu h rHApaxa okhch 
aAtOMHHHa, rio HafiACHHUM BKBHBaAeHXaM paCCHHXaftxe, CKOAbKO 
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cepHOfl KHC^iOTbi noTpe6yerc5i npenpauieiiH?? 65 z ruApSTa 

OKHCH aJlIOMHHHW B CCpHOKHCJlblft npOHBBejlHTe TAKOft >Ke 

pacMCT no ypaBHeHHK) peaKUHH. 

344. Zl/iH HefiTpaaHsaiiHH pacTBopa, coAep>Kamero 2,25 z kii- 
caoTbi, nOTpe6oBaaocb 25 ma 2h. pacTBOpa me/ioMH. Onpeiieanre 
H3 3THX JXaHHbIX SKBHBaaeHT KHCJIOTbl. 

345. Ha HefiTpaanaaLiino 20 ma pacTBopa, co;iep)Kamero 
B 1 ^ 12 2 meaoMH, 6biao uspacxoAOBaHO 24 ma 0,25 h. pac- 
TBopa KHCJIOTbl. Pacc4HTaflre sKBHBaacHT meaoMH. 

2. PaCTBOpHMOCTb 

Mepoft pacTBopHMOCTH BemecTB^ cjiy}KHT KOHneHTpauHH ero 
HacbimeHHoro pacTBopa. O^enb qacro STa KonueHTpauHH Bwpa- 
>KaeTCH HHCjioM rpaMMOB pacTBopeHHoro BemecTBa, coA6p>Ka- 
UIHXCH B 100 a paCTBOpHTejIH. 

PaCTBOpHMOCTb OoJIbUIHHCTBa TBepjlblX BOmeCTB yBeJlHHH- 
Baexcn c noBbimcHHeM TeMnepaxyphi. Hao6opoT, pacTBopHMOCTb 
rasoB Bcerjia yMCHbuiaeTcn c noBbiiueHHeM TeMnepaxypbi. 3a- 

BHCHMOCTb UeyKJiy paCTBOpHMOCTbK) H TCMnepaTypOH o6bIHHO 
Bbipax<aeTCH rpa(fiHHecKH KpHBbiMH pacTBopHMOCTH, npnneM Ha 
ocH aOcuHcc oTKjiaAbiBaiOT TeMnepaiypy, a Ha och op/iMHar 

paCTBOpHMOCTb. KpHBblO paCTBOpHMOCTH nOBBOJlHIOT 6bICTpO Ha- 
xoaHTb pacTBopHMOCTb pasjiHHHbix BeuxecTB npH 3a;iaH!ioH xeM- 
nepaxype. 

Ha pacxBopHMocxb rasoB, KpoMe xeMnepaxypu, oojibuioe 
BJiHHHHe oKasbiBaex ABBjieHiie, noA KOxopuM naxoiinxcH pacxBo- 
pHiomHHCH ra3. 

Becoeoe KOAunecreo easa, pacTeopennoeo e dannoM koau- 
necToe owhOkoctu, npnMO nponopt^uonaAbno daaAeuwo eaaa. 
Ho xaK KaK c yBejiMneiiHeivi hjih yMeHbuienHeM ^aBjieHHH bo 
ixojibKO >Ke pa3 yBejiHHHBaexcH (hjih yMeHbiiiaexcH) sec em- 
HHUbi oOx^cMa rasa, xo mox^iio CKasaxb, hxo od'bCM pacTeopen- 
Hoeo aasa ne saeucm or daeAentiH, BBH^iy nocjie^Hero oOcxon- 
xejibCTBa pacxBopHMOcxb rasoB o6binHO Bbipa^aiOT hhcjiom 
oOx^eMOB rasa, pacxBopniomHxcn npH jiannoH xeMnepaxype 
B 100 o6x>eMax pacxBopHxejin. 

Ecau Had o/ciidKOCTbfo naxoduTCH cMecb easoe, to naoicdbiil 
113 Hux pacioopneTcn cooioeTCTeenHO cnneuy napi^uaAbuoMy 
daeAemao, 

ripHBeAeM HecKOJibKO npHMCpOB pacnc"OB, Tpe6yiomHx 3Ha- 
um paCTBOpHMOCTH BeiUeCTB. 

npHMep 1. Jinn OMHCTKii ceJiHxpbi KNO 3 KpHCTa;iJiH3auHefl 

300 a ee 6biJTH pacTBopenw npH HarpeBafiHH b 200 b bo4>i» 
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CKOjibKu rpaMMuB cejiiirphi Bw^iejiiiTCH h3 stoto pacxBopa, ecjiH 
oxjiaAHTb ero ao 10^? 

P e III e H H e. Ho rpa(})iiKy pacTBopiiMOCTU (puc. 2) naxo- 
AHM, HTO paCTBCpHMOCTb cejiHxpbi npH 10^ cocxaBjiHex ~ 22 e 
Ha 100 ^ BOAbi HAH 44 2 Ha 200 a boabi. CAeAOBaxeAbHO, npH 
oxjiamjienmi pacxBopa ao 10^ h 3 Hero aoa>kho BbiAeAHXbca 
300 — 44 “ 256 e ceAHipbi. 

ripHMep 2. Ckoabko rpaMMOB pacxBopeHHoro KHCJiopoAa 
COAep>KHTC51 B 100 yz AO^AeBOH BOAbl OpH 20*^, eCAH paCXBOpH* 
MocTb ero npH 9 xoh xeMoepaxype cocxasAHex 3,1 ma na 100 ma 

BOAbl? 

P e ui e H H e. OpnHHMaa oOi^eMHoe coAepA<aHne KHCAopoAa 
B axMoccfiepHOiM B03Ayxe paBHbiM 20%, HaxoAHM, qxonapuHaAb- 
iioe AaBACHiie KHCAopoAa paBHO 0,2 ar. TaK khk b 100 ma boah 
npH 20° pacxBopHexcH 3,1 ma KHCAopoAa, xo b 100 a paexBO- 
PHXCH 3,1 A, 

OoAyqeHHbiH o6i»eM othochxch k xcMnepaxype 20° h AaBA'e- 
HHK) 0,2 ar, Mrodbi oripeAeAHXb sec pacxBopeinioro KHCAopoAa, 
BocnoAb3yeMCH ypaoHeRHeM 


OTKyAa 


m — 


pv ' M 


0,2 • 3.1 • 32 
0,082 • 293 


= 0,826 


z 


* 346, BbipasHxe b npoueHxax KOHueHxpauHio HacbiiucHHoro 
npw 20° pacTBopa noBapcHHOfl co;ih. 

*347. B 500 z BOAbl pacTBopHioT npn narpecaiuiM 300 z xjio- 
pucToro aMMOHHH NH^Cl. CicoabKO rpaMMOB NM^Cl BbiAeanTca h 3 
pacTBopa ripn ox;ia>KAeHHH ero ao 15°? 

*348. Ckoabko AHxpoB BOAbl noipeoyexcH aaa pacxBopeHHJi 
100 2 HgCl2 npH 20° ? 

*349. Ckoabico rpaMMOB OepiOAexoBOfl co^ih KCIO^ BbiKpHcxaA- 
;ui3yeTca H3 70 z Hacbiuieimoro ripw 80° pacTBopa, ecAM oxAaAMXb 
nocjieAHMH ao 10°? 

*350. Ckoalko rpaMMOB aaoihOKHCAoro Ka;iHJi KNOg bukph- 
CTa;iAH3yeTC5i h3 105 z HacbimewHoro npH 60° pacxBopa, ccah 
ox/iaAHTb ero ao 0°? 

*351. ripH KaKofl xeMnepaxype pacxBopHMocTb aaoTHOKHCAoro 
CBHHUa PbvNOglg H paCTBOpHMOCTb asOTHOKHCAOrO KaAHfl KNOg 
OAHHaKOBU? 

« SaAaqu, oTMeqeHRbie 8Be3A04K0fi (*), peuiaioTca c aoMOtubio apusofl 

paCTBOpUUOCTB (puc. 2)* 
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*352* ripH KaKOfi xeMnepaiype 207o-HbiH paciBop cepHOKHC»aoJ1 
Me/iH CUSO4 Oy^er nacuLueHUbiM ? 

353. HMeeiCH iiacbmxenHuf! npH 20° pacTBop Me;inoro Kvno- 
pocci. OcTanexcn mi oh HncuHuenHbiM npH oxjia>i<AeKaH Hn>Ke 20°, 
ec;iH H3 Hero npn 3 tom BUAeaaxcJi KpncTa;iabi? OcxanexcH an oh 
H acumeuHbiM npH HarpeeaMHH Bbime 20° ? 

334. Jimp Boabi HacbiiueH yr/ieKHcauM raaoM iipa 0° noa 
AaB/icHweM 5 am, Kanott o^Tjcm saJlMex pacxsopeHHbift yraeKHcabift 
ra3, ec;iH ero Bbiiteanxb h3 bo4U h npHsecxH k HopMa/ibHbiM yc;io- 
BHHM (pacTBopHMOCTb yracKHC-xoro rasa npn 0° pasna 171 ma Ha 
100 MA Bo;iu)? 

355 . PacTBOpHMOCXb aMMHaKa npH 20° paBHa 702 ma m 1 ma 
BOAbi, BbipasHxe KOHiieHTpauHio no/iynaiomerocH pacxBopa b npo- 
ucHxax, 

356. JIiixp Bonbi npH 0° pacxBopfiex 4,62 A cepOBOAopoaa. 
floA KaKHM AaBaeHHCM Ha;io pacxBopaxb cepoBOTOpo;i, qxo6bi 
HoayMHXb 57o-Hbifi pacxBop? 

357. npHHHMaB, qxo axMoc4)epHbifl Boaziyx coaep>KHx no odijeMy 
21% KHc;iopoAa h 79% asoxa, paccqwxaflxe npoueHxubifl cocxas 
BOBAyxa, BbiAevieHHoro h3 BOiibi, HMeBuiefl xcMnepaxypy 20°, ecan 
pacxBOpHMOCXb Kucaopoaa npn arott xeMnepaxype cocTaBJiaex 
31 MA, a aaoxa 15,4 ma hb /inTp BOAbi. 

358. PasoBaa cMecb, co;iep>KamaH 40 7o saKHCH asoxa h 60% 
OKHcu aaoxa (no oo-beMV), pacrBopfl;iacb npn xeMnepaxype 17° 
H nocxoHHHOM AaB.iCHHH B BOAc ao noaHOxo HacbimeHHH nocjieAHeft. 
KaKOB 6yAex npoueiiTHbUi cocxaB cmcch noc;ie Bbifle;ieHHH ee h 3 
Bo;ibi, ec;iM pacxBopHMOCxb saKncH aaoxa npa 17° cocxaB.xaex 
690 MA, a pacxBopHMocxb okhch aaoxa 50 ma na ;iHTp Bo;m? 

3. Tenjioxa pacxnopeHHn h rHAparauHH 

PacTBOpenne pasjiiiqnbix BemecxB b Bo;ie conpoBOH^naexcn 
BbijxejieimeM hjth norjiomenneM xenjia. Rpn pacxBopeHHH xBep- 
aoro BemecTsa paspyiuaercH ero KpHcxajiJiHqecKan peineTKa n 
qacTHUbi BemecTBa paBnoMepHo paciipej[ie.TiHioTCH no Bcefi Macce 
pacTBopa. 3 tot npouecc xpeOyei saiparbi 9HeprHH n, cjie;iona- 
rejibHO, ziojiJKeH conpoBOK^aTbCH norjiomeHneM renjia. Ho 
OAHOBpeMeHHO c uuM nncTo npoxeKaer tuxe ;ipyroH npouecc — 
oOpasoBaiiHe rH;ipaTOB, conpoBOjKjiaiomnncn BbiAejienneM 
xenjia. 

B saBHCHMOCTH OT Toro, KaiiOH H 3 AByx yKasaHiibix npo* 
iieccoB conpoBCHCAacTcn 66;ibnjHM xenjiOBbiM 3$(})eKTOM, odmnn 
renjiOBofl 3(})(|)eKT pacTBopefiii5i CyAex hjth nojio^KHxejibiihiM, 
njiH OTpKuaxejibHbiM. 
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PaciBopeHiie >K]iAKOC[eH b dojiauniicTBC cjiyuaeB coiipoBO- 
>KAaeTCH BbiAejieHUCM lenjia. Tomho tbk BbTACJincrcn Tcnjio 
H npH pacTBopenim rasoB. 

kojiHiiecTBo xen^a, BbiAejmiOLuerocH hjiii iiorjiomaiomeroca 
npH pacTBopeHHH oahoh rpaMMOJieKyjTbi BemecxBa, HasbiBaeica 
TetiAOTOu pacTeopenuH, OnpeAe.riHB hs onhixa lenAoxy pacxBO- 
peHHH 6e3BOAHoro xBepAoro BemecxBa h lenjioiy pacxBopeHHH 
ero KpHCxajiAorHApaxa (ecjiH nocjieAHHH BOo6me MO^ex 6brrb 
nojiyqeH), mo>kho paccraxaxb h xeiuioxy xHApaxauHH *. 

npHMep 1. ripH pacxBopeHHH 10 a xjiopncxoro aMMOHHB 
NH 4 CI B 240 a BOAbi xeMnepaxypa nocJieAHeii noHHSHJiacb 
Ha 3^. OnpeAGjiHXb xen^oxy pacxBopCHHH NH 4 CI. 

P e m e H H e. OpHHHMaH yAe.nbHyio xenjioeMKOcxb pacxBopa 
BBHAy ero Majioft KOHueuxpauHH aa eAHiiHuy, Bbi^HCAHCM 
no noHH}j<eHHio xeMnepaxypbi KOJirRccxso norjiomeHHoro 
xenjia (Q): 

Q = 240 • 3 = 720 nay! 


rpaMMOjiCKyjia NH 4 CI Becnx 53,5 a. KojinqecxBO norjromeHHoro 
xenjia nponopuHonajibHo KOJinqecxBy pacxBopeHHoro NH 4 CI. 
06o3HaqHB xenjioxy paciBopeHHH qepea q, cocxaBJineM npo- 


nopuHio 

oxKyAa 


^ : 720 = 53,5 :10 
q = 3852 KaA = 3,85 kkua 


TenAOxa pacxBopcHHH xjiopncxoro aMMounn paBHa — 3,85 kkqa. 


npHMep 2. npH paCXBOpeHHH 1 MOJIH 6 e 3 BOAHoro XJIOpH- 
cxoro KajibUHH BbiAejiHCxcH 17,4 kkua , a npn pacxBopcHHH 
1 MOJIH KpHCxajTjiorHApaxa CaCl 2 ‘ 6H20 norAOii;aexcH 4,3 /c/ca^. 
OnpeAeAHXb xenAOxy rHApaxaunH CaCU. 

P e m e H H e. KoAHqecxBO xenAa, BbiAeAHiomerocn npn pac- 
xBopeHHH 6 e 3 BOAHoro CaCU, npeAcrasAHex co6oh aAreOpanqe- 
CKyK) cyMMy AByx xenAOBbix 3 (})(})eKxoB — co 6 cxBeHHo pacxBo- 
peHHH H niApaxauHH. Tan kbk npn pacxBopeHHH CaCU • 6H2O 
rHApaxauHH He HMeex Mecxa, nocKOAbKy coAb ynce rHApaxnpo- 
Bana, xo BeAHHHHa — 4,3 kkua h ecxb xenAoxa pacxBopeHHH 
XAopHCToro KaAbUHH. OOoBHaHHB xeHAoxy rHApaxauHH qepea x, 
MOAceM HanHcaxb; 

17,4 — 4,3 KmA-\-x 


oxKyAa 


a: ==21,7 KKaA 


* TenAOTbi pacTBopeHHfl necKOJiBKo H3MeH?iK)rcy! b saBHCHMOCXH ot 
KOJIHH eCTBa B3flTOrO paCTBOpHTeAH. 
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3AAAH M 

359. ripM pacTBopeHHH 10 a eAKoro Haxpa b 250 z boau tcm- 
[lepaxypa noBbiiuaeTCH Ha 9,6*^. OnpeaeAme xenaory pacxhopeHHB 
NaOH, npiiHHMaa yaeabnyK) lenaoeMKOCXb pacxBOpa paenofl eau- 
HHue. 

360. OpH pacxBopeHHH 1 mo/ih H 2 SO 4 b 800 z boabi xeMne- 
paxypa noBucHaacb Ha 22,9°. OnpeaeaHxe xenAoxy pacxBopeHw^ 
cepHott KHCJioxbi, npHHHMan yaeAbnyio xenAoeMKOcxb pacraopa 
paBHOfl 0,9. 

361. TenAoxa pacxBopeHHH aaoxHOKHCAoro aMMOHHfl NH^NOg 
paBHa “6,4 kkua, PaccHHxaflxe, Ha ckoabko rpaaycoB nOHManxca 
xeMnepaxypa npH pacxBopeHHH 20 z NH^NOg b 180 z boabi, npH- 
HHMaa yACAbHyK) xen;ioeMKOCXb noAyqaiomerocB pacxBopa paBHOti 0,9. 

362. npH paCXBOpeHHH 32 2 CepHOKMCAOfl MCAH CUSO 4 B 80 2 
BOAbI BblACAHeXCH 3,16 KKUAy 3 HpH paCTBOpeHHH 50 2 CuSO^ • 

• 5 H 2 O B xoM Hce KOAHqecxBe BOiibi noi AOuiaexcH 0,56 KKaA, 
OnpeACAHxe xenAOxy rwApaxauHH CuSO^. 

363. TenAOxa pacxBopeHHH NagSO^ - lOHgO pasna —18,8 kkqa, 
PaccMHxaflxe, na ckoabko rpaAycoB noHHSMXCH xeMriepaxypa npii 
pacxBopeHHH 0,5 moah stoPi coah b 1000 z boabj, npHHHMaa yaeAb- 
Hyio xenAoeMKOCXb pacxBopa paBHOfl eAHHHue. 

364. npH paCXBOpeHHH 8 Z CepHOKHCAOS mbam CUSO 4 B 192 2 
BOAbI xeMnepaxypa noBumaexcB Ha 3,95°. OpHHHMaH yABAbHyio 
xenAoeMKOCTb pacxBOpa paBHOfl eAWHHue, onpeABAHxe xenAOxy fma- 
paxauHH CUSO4, ecAH HSBecxHo, uxo xenAoxa pacxBopeHHB 
CUSO4 • 5H2O paBHa — 2,8 kkua, 

365. PaccHHxaftxe, Ha ckoabko rpaAycoB AOA>KHa noBbicHXbca 
xeMnepaxypa npH pacxBopeHHH 1 moah cepHOft khcaoxu b 200 2 
BOAbI, npHHHB yABAbHyK) xenAoeMKOCxb pacxBopa paBHOfi 0,75, 
a xeriAOxy pacxBopeHHH cepHoft KHCAOXbi paBHoft 17,9 kkua, 

4. OCMOTHHCCKOe AaBACHHe paCTBOpOB 

KsJKAbiH pacTBop oOAaAaet onpeAeAenHbiM ocmothhcckhm 
A aBAeHHeM, BCAH^HHa KOToporo AAH pasSaBAeHHbix paCXBOpOB 
nponopuHOHaAbHa KOHuenxpauHH pacxBopeHHoro BcmecxBa h 
aOcoAioxHoii xeMnepaxype. 

OcMOTunecKoe daeAenue pacreopa no eeAmune paeno TOMy 
daeACHUfO, Koropoe npouseoauAO 6 bi pacTeopennoe eeu^ecreo, 
ecAu 6 bi OHO HaxoduAOCb npu dannou TeunepuType e easood- 
pasHOM cocTOHHuu u saHUMOAO od'beM, paenbiu od'beMy pac- 
reopa (saKOH BaHT-ro(})(t)a). 

SaBHCHMOCTb BCAHHHHbl OCMOTHHeCKOFO AaBAeHHH OT 06 X 361^3 

pacxBopa, KOAH4ecTBa pacxBOpeHuoro Beinecxsa h icMnepaxypbi 
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Bbipa^aexcH ypaBHeHHeM BaHT-ro(})c})a, aHajiorn^HbiM ypanne- 
HHio cocTOHHMH rasa 

PV^RT 

TAe P — ocMoxiuiecKoe /laB.^enne; V — oC-beM pacreopa, coziep- 
Hcamero I rpaMMo^eKyjiy pacTBopeHHoro BemecTBa; R — koh- 
CTama, aveiomaH to >i<e ^ucjioBoe anaMeuHe, mo h raaoBan 
nocTOAHHan, T — aCcojiioman leMncpatypa. 

3aMeH5!f! B 3 TOM ypaBHCHHH ppaMMOjieKyjiHpubiH 061^6^1 V 

Ha r/ie C — KOHuempaunH pacTBopa, BbipajKOKHan 

B MOJiHx Ha AHip, nojiyqaeM cjieAyiomee yAo6Hoe a^ih Bbi^HCAC- 
HHH OCMOTHHCCKOrO AaBJlBHIiH Bbipa>KeHHe: 

P = CRT 

riojiyqeHHoe ypaBHeane noKaatiiBaer, hto npH HeiiaMeHfioM 
06'beMe H nocTOHHHoft TCMnepaType BeAH^Hna ocMoxHqecKoro 
AaBJieHHH aaBHCHX XOAbKO ox HHCJia paCTBOpeHHblX MOACKyA 
(hjih rpaMMOAeKyA) , ho He saBHCKx hh ox npHpoAw pacxBopea- 
Horo BemecxBa, hh ox npHpoAbi pacxBopnxejiH. OosTOMy pac- 

TBOpbl OAHHaKOBOH MOAHpHOCTH 06jiaAai0T npH OAHOH H TOH MB 

xeMnepaxype h oAHnaKOBbiM ocMoxHqecKHM AaBjieHiicM. 
B qacxHocxH, pacxBopbi, coAepJKaiuHe b 22,4 a rpaMMO.rieKyjiy 
pacxBopeHHoro eemecTBa, odAaaaiox npn 0® ocMoxH^ecKHM 
AaBACHHeM, paBHbIM 1 ax. HCKJlFOMeHHe COCXaBAHiOX paCTBOpbl 
3AeKXpOJIHTOB (kHCAOT, mejIO^CH H COAeii), y KOXOpblX bcah- 
HHHa ocMoxHwecKoro AaBAeHHH BcexAa npeBbiuiaex BCAHHHHy, 
BbiqHCjieHHyio xeopexHqecKH. 

VKaaaHHbie Bbiuie saKOHOMepHocxH hosboahiot BbiqHCA 5 iTb 
BCAHHHHy OCMOXH^eCKOrO AaBACHHH paCXBOpOB HeSAeKXpOAHXOB 
no HX KOHneHxpauHH, xeMnepaxype h MOAenyAnpHOMy secy 
pacTBopeHHoro BemecxBa. 06 paTHo, onpeAeAHB h 3 onwxa BeAii' 
qHHy ocMOTHHecKoro AaBAenna h snan KOHiieHxpauHK) pacxBopa, 
MOJKHO paCCHHXaXb MOACKyAHpHblH Bec paCTBOpCHHOXO Beiuc- 
CTBa. ripH pacHexax CAeAyex HMexb b BHAy, mo aanoH ocmoth- 
qecKoro AaBAeHHji cxporo npHMeHHM xoabko k oneHb pa 36 aB-. 
AeiiHbiM pacxBopaM. lloaxoMy b cAynae KOHLienxpHpoBaHHbix 
paCTBOpOB paCHeXbl HBAHfOXCH AHHib npH6AHJKeHHbIMH. 

npKMep 1, KaK BeAHKo ocMOTiinecKoe AaBAenne pac- 
TBopa, B Aiixpe KOToporo coAepA<HTC5i 0,2 MOA53 iieoAeKTpoAHxa: 
a) npH 0*^? 6) npH 17°? 

P e III e n H e. OcMOxnnecKoe AaBAcnne pacxBopa, coAcp- 
Hcamero b AHxpe 1 moab paciBopeHUoro BemecxBa npn 0^ 
AOAmiio xeopexHqecKH paBHnxbCH 22,4 ar. TaK KaK ocMoraqe- 
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CKoe flaBjieHHe nponopuHonajibHo KOHueHrpauHH pacTBopa, to 
flJlfl HaXOJKJtCHHH HCKOMOrO OCMOTHqeCKOFO AaBJieHHH COCTaB- 
aaeM nponopuHK) 

22,4 :x—l :0,2 


oTKyaa 


a; = 4,48 am 


MtoGu no^tc^HTaTb BejiHqHHy ocMOTnqecKoro aaBJicHHn 
npa 17°, Mo^tHo Bocno;ib30BaTbCH ypasHCHHeM BaHT-ro4)(l)a 

P = CRT 


CorjiacHo ycjioBHio aaaaqH C = 0,2 mojih, T = 290°. rioflcraB- 
naa sth Be.iiHqHHbi b npaBCACHHoe Bbiuie ypaBiieHne h npHiiH- 
Maa R = 0,082, nojiyaaeM 

P = 0,2 • 0,082 • 290 = 4,76 am 

npHMep 2. OnpeaeAHTb MOJieKyjiapHbifi bcc MaHHHTa,3Haa, 
qro ocMOTHwecKoe aaBjieHHe paciBopa, coaepwamero b 250 ma 
9 a MaHHHTa, paoHo 4,5 ar npH 0°. 

PemeHHc. B jiHxpe yKaaaHHoro b aa^aae pacxBopa co- 
flepscHTCH 36 e MaHHHxa, hjih 36/M moabh, tab M — HCKOMbift 
MOACKyAapHbiH BBC MBHHHxa. OpuMBHaa ypaBHBHHB BaHX- 

ro(})4)a H HMBa B BHAy, qio C = noAyaaBM 
4,5 =-^.0,082 -273 

oxKyAa 

Af = -||- • 0,082 . 273 = 179,1 

SaAaqy mohcho pBiUHXb xaKSiB nyxBM cocxaBABHHH nponoppHa: 
36 : A1 = 4,5 :22,4 


M = 


36 • 22,4 
4,5 


179,1 


3 AflAHH 

366« KaKofl pacxBOp o6;iajoiaeT 66jibiijHM ocmothmcckhm ^naeiie* 
hhcm: coiiepwamHfi b 5 a Ha(})ra;iHHa CiqHq h;ih co;iep>KamHft 

B flHipe 6 z aHTpauena Cj4H,o? ilaftie MOTHBHpoBaHHuK OTnex, 
He BblMHC/IBH Be;iHMHH OCMOXHMCCKOrO AaB/ICHHH. 

367, KaK oxHocHTCB Apyr k /ipyry BecoBue Ko;iHMecxBa 4)op* 
wa/iHHa HCHO h r.ai 0 K 03 bj QHjgOg, coAep>Kau;Heca b pasHsix 

§ H. Jl Tjihhk* 
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o6'beMax paciBopoe, o 6 ;Ta;iaioiHHX npn /laHHoft teMnepatype oiiHHa- 

KOBblM OCMOTHHeCKHM AaB.ieHWCM? 

368. CMeiUHBaiOT 1 o5'beM pacieopa raioKoau C 6 HJ 2 O 6 
c 3 oCTjCMaMH pacTBOpa MoneBHHbi CO(NH 2 ) 2 * OcMOXHHecKoe ^a- 
BaeHHe nepBoro pacxBopa 2,8 am, Bxoporo 1,4 am. TcMnepaxypa 
pacxBopoB OAHHaKOBa. KaK BeaHKO ocMoxHHecKoe AaBJieHHe cmcch 
npH xott )Ke xeMnepaxype? 

369. HweioTCJi Bonnue pacxBopu rjiHuepHHa CgH 5 (OH), h 
3TH;iOBoro cnHpxa C2H5OH, coAep>KamHe b ;iHxpe paBHbie BecoBbie 
KOJiHMecTBa pacxBopeHHbix BcmecxB. TeMnepaxypa pacxBopoB oah- 
HaKOBa. y KaKoro h3 sxhx pacxBopoB ocMoxHMecKoe aaB/icHHe 
6o;ibuie? Bo CKO/ibKO paa? 

370. KaK BcaHKo npw 35° ocMOXHHecKoe a.aB;ieHHe pacxBOpa, 
coAep>Kamero b ;iHxpe 0,05 mojih pacxBopeHHoro BemecxBa (He- 
3;ieKxpo;iHia)? 

371. PaccMHxaftxe sejiHqHHy ocMOXHMecKoro pacxBopa, 

coAepMcamero b jiHxpe 3,1 z aHHaHHa C6H5NH2 npw 21°. 

372. OAHHaKOBO ah ocMOXHiecKoe AaBACHHe pacxBOpOB ne- 
BAeKXpOAMTOB, COAep>KaulHX B paBHbIX 06 'beMaX npH OAHOfl H TOPl 
)Ke xeMnepaxype: a) pasHoe hhcao rpaMMOB pasAHMHMx pacxBO- 
peHHwx BemecxB; 6) pasHoe hhcao xpaMMoaeKyA? 

373. OcMoxHMecKoe AaBaeHHe boahofo pacxBopa, coAepmmero 
B 100 MA 1 z caxapa C 12 H 22 OJJ, paBHO 0,655 am npn 0°. Hcxoah 
H 3 9X0X0, AOKa>KHxe, Mxo AAH pacxBopoB KOHCXaHXa B ypaBlie- 
HHH BaHx-ro4)4)a PV=RT HMeex xy >Ke MHCAosyio BeAHmmy, 
Hxo H aab raaoB. 

. 374. Ckoabko ppaMMOAeKya HCSAeKxpoAHxa aoakch C 0 Aep>Kaxb 
AHxp pacxBopa, qxoCbi ero ocMoxHqecKoe AaBACHHe npH 0° paBHB- 
Aocb 1 am? 

375. CKOAbKO rpaMMOB xAiOKOSbi CeHjgOe A0A>KeH coAep>Kaxb 
AHxp pacxBopa, qxoOu ero ocMOXMqecKoe AasAeHHe 6biAO xbkhm 
H ce, KaK y pacxBopa, coAep>Kamero b AHxpe npn xott >Ke xeMne- 
paxype 3 z (})opMaAHHa HCHO? 

376. PacxBop, coaepHcamHfl b AHxpe 3,75 z (J)opMaAHHa, o 6 Aa- 
aaex ocMOXHnecKHM aaBAeHHeM 2,8 am npH 0°. OiipeAe>'iMxe MOAe- 
KyABpHbift Bee 4)opMaAHHa. 

377. OcMoxHMecKoe AaBACHHe pacxBopa, coAcp}Kamero 3 2 
caxapa b 250 ma pacxBopa, pasHO 0,82 am npH 12°. OnpeACAHxe 
MOAeKyAHpHbifl Bee caxapa. 

5. napa paciBopoe 

OpH pacTBopeHHH B >KHiiKocTH KaKoro-HH6yAb HeAexyqero 
BemecTBa AaBJieuMe nacbiiu^HHoro napa stoh ^khakocth noHii* 

lU 
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>KaeTCH. TaKHM o6pa30M, jiameme napa pacTBopa uejierynevo 
BemecTBa Bcer;ia HH^e ziaBjieHHH napa qncToro pacxBopnTejni 
npn Tofi 7Ke reMnepaxype h xbm nn^ce, ncM KonueHxpHpoBaHiiee 
pacxBop. 

SaBHCHMOcxb Me^Ay noHHJKeHHeM ABBjieHHH napa h koh- 
uenxpauHefl pacxBopa MO»<ex 6 bixb BbipajKena aah pasSaBJien- 
Hbix pacxBopoB cjieAyiotuHM ypaBHenneM: 

^P = Pi;r 


FAC Ap noHHjKeHHc AaBAeHHH napa, x. e. pasHocxb Me>KAy 
AaBAenneM napa qncxoro pacxBoppixeAH n pacxBopa; p — Aa- 
Bjienne napa qncxoro pacxBopnxeAn; n — nncAo moach pacxBo- 
pennoro BemecxBa n — nncAO moach pacxBopnxcAH. 

yKasaHHan saBncHMocxb ne pacnpocxpannexcH, oahbko, na 
pacxBopbi SACKxpoAHXOB. B CAynac KOHueHxpnpoBaHHbix pac- 
xBopoB xaKJKe Ha6AK)AaioxcH BHaqnxeAbHbie oxic^oHennH ox 
3XOH aaKOHOMepnocxH. 

rioAbsyncb npHBeAenHbiM ypaBHenneM, mo>kho: a) Bbi- 
qncAHXb AaBAenne napoB pasAHHHbix pacxBopoB no KOHnenxpa- 
UHH pacxBopa n AaBAennio napa qncxoro pacxBopnxeAH; 6) bw- 
qncAHXb MOACKyAHpHbie Beca pacxBopeHHbix BeiuecxB, ecAH ns* 
BecxHbi AaBAenne napa pacxBopa n qncxoro pacxBopnxeAn, 
KOHuenxpauHH pacxBopa n MOACKyAnpHbin bcc pacxBopnxeAH; 
b) nponsBOAHXb pnA Apyrnx pacqexoB, CBHsanHbix c noHH>Ke- 
HneM AaBAeHHH napa. 

npHMep 1. KaKOBO 6 yAex npn 20° AaBAenne napa pacxBopa, 
coAepjKamero 0,2 moah caxapa b 450 a boabi? 

P e m e H n e. BbiqncAHCM, ckoabko MOAen boah coAGp>KHXcn 
b 450 6 ee. Tan nax 1 moab boabi secnx 18 a, xo ncKOMoe qncAO 

MOACH 

A/ = 450: 18 = 25 


JlaBAenne napa qncxon boabi (p) npn 20° paBunexcn 
17,5 mm; n pasno 0,2 moah. 

rioAcxaBAHH 3XH AaHHbie B npHEeACHHoe Bbime ypaBHenne, 
naxoAHM BeAHqnny nonnAcennH AaBAennA napa: 


Ap = 


17,5 ■ 0,2 
25 


0,14 MM 


CACAOBaxeAbHO, AaBAenne napa pacxBopa pasno 




17,5-0,14 = 17,3G MM 
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ripHMep 2. ripH 50° flaBJieHHe napa pacTBopa, coflepjKa- 
mero b 200 a STHjiOBoro cnHpxa C2H5OH 23 a pacxBopeHHoro 
BemecxBa, paBiio 207,2 mm. XtaB^xeime napa tincxoro cnupxa 
npH Tofi TKt xcMnepaxype 219,8 mm. Onpeflejnixb Mo.xeKyjiap- 
Hbift Bee pacxBopeHHoro BemeexBa. 

P e m e H H e. FIoHHxeHHe /laBJicHHa napa cnnpxa 

Ap = 219,8 — 207,2 = 12,6 mm 


MojieKy,nHpHbifl Bee ennpxa 46, ejieaoBaxejifaHO, Hnejio mo- 
jiefl paexBopHxejiH 

A/ = 200 ; 46 = 4,35 mna 


noflexaBjiHH 3XH BejiHnnHbi B ypaBHeHHe 


4p = P 


flHM quejio MOJiefl (n) 


paexBopeHHoro BemeexBa 

_ 219,8 •« 

12-6 - 4.3— 


Haxo 


n 


12,6 • 4,35 


219,8 


= 0,26 


MOJIH 


CorjiacHO ycjioBHio 3a,naqH 0,25 mojth pacTBopennoro Be- 
mecTBa BecflT 23 a, oxKyAa MOJieKyjinpHbiH sec pacTBOpeHHoro 
BcmecTBa M = 23 : 0,25 = 92. 


3 Afl AH H 

378. KaKOBO CyAex npw OS'" aaBJieuHe napa paciBopa, coiiep- 
>KaLuero 13,68 z caxapa C^2^22^n b 90 a Bom, ecJiH aaBaenne 
BoaBHoro napa npn TOft ace TeMnepaxype 187,5 mm? 

379. KaKOBO 6yAeT iiaBJiCHne napa 10%-Horo pacxBopa Moqe- 
BHHbi COv'NH 2;2 npn 100^? 

380. Opn 42° uzBJienm BO,ziHHoro napa 61,5 mm. Ha ckojibko 
noHMSHTCH AHBJieHHe napa npH yKasannoft xcMnepaxype, ecjiH 
B 640 z BOUbi pacxBOpHTb 36 z raioKosbi C 6 HJ 2 O 6 ? 

381. OpH 20° naBJieHHe BOiiHHoro napa 17,5 mm, Ckojibko 
rpaMMOB FJiHuepHHa C 3 H 5 (OH )3 na^o pacxBopnxb b 180 2 Boabi, 
mxo6u noHHanxb aaeaenne napa na 1 mm? 

382. HaB/ieHHe boabhopo napa npn 70° pasno 233,8 mm; npn 
TOft >Ke TeMnepaxype AaB/ienne napa pacxeopa, coAep>Kauxero 
B 270 2 BOflw 12 2 pacxBopeHHoro BemecxBa, pasHBexen 230,68 mm. 
Onpeae;inxe MoaeKy/fBpHbift eec paciBOpenHoro Beiuecxea. 

383. OnpeneJiHxe Mo;ieKy;iBpHbitt bcc aHH/inna, 3HaB, qxo npH 

30° AaB;ieHHe napa pacxBOpa, co,ziep)Kauiero 3,09 2 aHHJinna b 370 z 
9 (J)Hpa paBHo 643,6 mm, a Aae/ienne napa mhctopo 34>npa 

npH TOfl we TCMnepaxyp'’ 647 9 mm. 
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6. SaMepsaHHe h KHneHHe pacTBopoB 

Bee qHCTbie mchjikocth xapaKTepHayioTcn CTporo onpejxtJien- 
HbiMH TeMneparypaMH hjih lO^KaMH saMepaaHHH h KHneHHH. 
ripHcyTCTBHe B H<HiiKocTH pacTBopeiiHoro BemecTBa noHH^aer 
ee ToqKy saMepaaHHa h noBbimaei lO^Ky KHnenHH. nosTOMy 
pacTBopbi saMepsaioT npn 6ojiee hiibkhx, a KHnni npn 6ojiee 
BbicoKHx leMnepaiypax, qeM MHCTbie pacTBopHxejiH. 

B OTHomeHHH ToneK saMepsaHiiJi h KHneHH^ paadasjieH- 
H b! X pacTBopoB He9JieKTpojiHTOB cnpaBe;xjiiiBbi cjieAyiomHe 
SaKOHOMepHOCTH: 

L noHWfcenue tohku saMepsanuH u noebiuienue tohku 
K unenuH npRMo nponopUfUonaAbHbL KOAunecTey eeiu^ecTea, pac- 
TBopenHOMij 6 dannoM eecoeoM KOAUuecTee pacreopuTeAR. 

2 . dKBUMOAeKyARpHbie (t. e. co^ep^aiuHe o/iho h to xce 
qHCJio MO,aeH) KOAunecTea pacTeopenubix eew^ecTe, dydynu pac- 
jGopeHbi 3 odnoM u tom ofce eecoeoM KOAunecTee dannoeo pac* 
TBopuieAR, odunaKOBo nonuAcatOT TOHKy eeo saMepaanuR u odu- 
HUKOBO noBbiiuatOT TOHKy KunemiR (saKOHbi Payjin). 

TIoHH>KeHHe TOMKH saMepsaHHH, BbiSbisaeMoe (no pac^eiy) 
pacTBopeHHeM 1 mojih BemecTBa b 1000 a pacTBopHiejin, 
ecTb BejiHHHHa nocTonnHan AJin Aannoro pacTBopHTCAH. Ona 
HasbiBaeiCB KpuocKonuHecKou KOHCTauTOu pacTBopHTeA5i. Tohho 
T an n noBbiuieHne to^kh KHnenn^^, BbiabiBaeMoe pacTBo- 
penneM 1 mojib BcmecTBa b 1000 a pacTBopnTeAH, ^bjihctch 
noCTOHHHOH BeJlHMHHOH H HaSbIBaeTCH ddyAUOCKOnUHeCKOU KOH~ 
Ciamou paCTBOpHTCAB. 

JXm pasHbix pacTBopHTeAefi KpHocKonnqecKHe h s6yAH0- 
CKOnHMeCKHe KOHCXaHTbl paSAHHHbl. 

MaxeMaxHnecKH saBHCHMOCxb MejKAy seAHTOHofi noHHH<e- 
HHB TOMKH SaMepSaHHB paCTBOpHXeAH H KOAHqeCTBOM paCTBO- 
peHHoro BemecTBa Mox<ex 6 bixb Bbipa>KeHa cJ)opMyAOH 

A^aaM. ^saw ’ C 

TAe A/aaM. — noHH^eHHe ToqKH saMepaaHHH pacxBopnxeAH; 
E ,aM. KpHOCKonnqecKaB KOHCxanxa pacxBopHxeAB; C — qncjio 
MOACH pacTBopeHHoro BeinecTBa, npnxoAHmeecH Ha 1000 a 
pacTBopHxeAH. TaK KaK hhcao moach paBHO Becy Bemeexsa 
B rpaMMax (m), AeAeHHOMy Ha MOACKyAnpHLifl sec (M), xo, 
saMeiiHB C wepea m/M, noAynHM 

A^an. = 


m 
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AHajiorHqHofl 4^opMyjioft Bbipa>KaeTCH h saBHCHMOCTb noBbi* 
meHHH TOHKH KHneHHH OT KOJIHHeCTBa paCTBOpCHHOrO Beme- 
CTBa: ^ 

A^KHn. = ^Kan. * 


r/lC £* KHn. — sdyjiHocKonHMecKaH KOHCxaHra pacTBopHrejiH, 

K pacTBopaM ajieKxpojiHTOB sxh (|)opMyjibi 6e3 Bsej^eHHB 
cooxBexcxByioiuHX nonpasoK ne npHMenHMbi. 

VKasaHHbie (})OpMyjIbI AaiOX BOSMOmHOCXb BbmHCJIHXb xeM- 
nepaxypbi saMepsaHHH h KHneHHH pacxBopoe nesjieKxpojiHxoB 
no Hx KOHueHxpauHHM, a xaKH<e Haxo;iHXb MOJieKyjinpHbie seca 
pacxBopeHHbix BeiHecxB no xcMnepaxypaM saMepsaHHH hjih 
KHneHHH pacxBopoB. JXjih KOHueHxpnpoBaHHbix pacxBopoB, KaK 
n B cjiynae ocMOXHnecKoro AaBjieHHH, pacnexbi hbjihioxch npn- 

6jIHH<eHHbIMH. 


npHMcp 1. PaccHHxaxb, npH KaKofl npH6jiH3HxejibHo xeMne- 
paxype jxoji^eu saiviepsaxb pacxBop, co;iep>KamHH b 250 e Bom 
54 3 rJiiOKOSbi C6H12O6, ecjiH KpHocKonHHecKan KOHCxaHxa 
BOAbi paBHa 1,86°. 

P e m e H H e. OpH nepecnexe na 1000 3 bojxu co^iepjKaHHe 
rjiiOKosbi B pacxBope 6yAex paBHo 216 a. PaccHHxaeM, ckojibko 
M ojiefi cocxaBJiHKDx 216 a rjiiOKosbi. 

Tan KaK MojieKyjinpHbiH Bee rjiiOKOSbi 180, xo hckomoc 
4HCJIO MOJieH 

C = 216 : 1 80 = 1,2 mohh 
T enepb nafiAeM noHH>KeHHe xohkh saMepsaHHH: 

A/aaM. /^saM. • C = 1,86 • 1,2 = 2,23° 
CjieAOBaxejibHO, pacxBop 6yAex saMepsaxb npn — 2,23° 

npHMep 2. npH pacxBopeHHH 0,94 a (j)eHO.aa b 50 a cnnpxa 
TOHKa KHneHHH nocjieAHero noBbicHJiacb na 0,232° OnpeAejiHXb 
MOjieKyjiHpHbiH Bee (|)eHOJia, snan, hxo 36yjiHOCKonHHeeKaH 
KOHexaHxa ennpxa pasna 1,16° 

P e m e H H e. Kan h b npeAbiAymeivi npHMepe, naxoAHM 
cnepsa, eKOjibKO rpaMMOB (|)eHOjia npnxoAHxen b paexBope Ha 
1000 a ennpxa: 

0,94 : 50 = jc: 1000 
X = 18,8 2 

Ecjih 6bi B 1000 a ennpxa 6biJia pacxBopena 1 rpaMMOjie- 
Kyjia (J)eHojia, xo xoHKa KHneHHH ennpxa noBbiCHjiaeb 6bi na 
1,16° TaK KaK noBbiuieHne xohkh KHneHHH (npn oahom h 
TOM JKe KOAHHeCTBe paCTBOpHXeAH) npOnOpUHOHajlbHO KOJIH- 
neexBy pacxBopeHHoro BemecxBa, xo, o6o3HaHHB HeKOMbjn 
118 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


MOJieKyjiHpHbift Bee (})eHOJia nepes M, MOMeu cocraBHTb 
nopuHio 

0,232 :1,16 = 18,8 


OTKy^a 


AT = 94 2 


npo- 


T. e. MOJieKyji5!pHbiH Bee ^^enojia 94. 

ripiiMep 3. PacTBop, eoAepjKaiiXHfi 8 a Ha^rajiHHa CioHa 
B 100 a AHSTHJlOBOrO 3(})Hpa, KHOHT HpH 36,33°, TOriia kbk 
qHCTbiii 3(j)np KHnHT npH 35°. Onpe^ejiMTh sOyjiHoeKonH^eeKyio 
KOHcraHTy 3(})Hpa. 

P e III e H H e. Ha ycjiOBHH aa/ia^H HaxoAHM: 

= 36,33° — 35° = 1,33° 


Af= 128 C = 80: 128 = 0,625 mo/ih 


noiieiaBjiBH HaHAeHHbie SHa^eHHH b ({lopMyjiy 


nojiy^aeM 

OTKy;ia 


^KHn. ■ C 

l,33 = Z:K„n. • 0,625 


1,33 

0,625 


2,12° 


KpHOCKOnHHeCKHe H aSyJIHOCKOnHMeCKHC KOHCraHTbl HCKOTOpblX 
pacTBopHTeJiefl 


PacTBopnie^ib 

^3aM. 

^KHn. 

Boaa 

1,86° 

0,52’ 

BeH3oa 

5,2° 

2,570 

3 thjiobuh cnapT 

— 

1,16° 

ilHSTHJIOBblH 94)Hp 

— 

2,12° 


3 AAAHH 

384. B K3KOM c;iyHae pacTBopu paaaH^Hbix neayieKTpo/iHTOB, 
C0Aep>KaiHHe b pasHbix secoBbix Ko.fiHMeci Bax ojxuo h to >Ke HHc.ao 
rpaMMOB pacTBopeHHoro seuiecTBa, 6y;iyT saMepsaTb npn o;iHHa- 
KOBofi xeMnepaiype? 

385. HMeercB 10%-HbiB pacTBop MeTwaoBoro cawpia CHgOH 

H 107o'Hblfl paCTBOp 9THaOBOrO CHHpxa C2H5OH. KaKOfl H3 3XHX 
pacxBopoB Oyaex saMep'^axb npH 6oaee hhbkoA xeMnepaxype? 

386. Ha CKO/ibKO rpaaycoB noBucHTCH xeMnepaxypa KHneHHH, 
ecan B 100 2 Bo;xbi pacTBOpHXb 9 z raK)K03bi C^H^gOg? 
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387. npH KaKOfI npn6;TH3WTe;ibHO TCMnepaxype 6yjs,tT KMneib 
50%-Hbifl pacTBop caxapa CiaHgjOu? 

388. npH KaKoft npH6;iH3HTe;ibHO xeMneparype 6y;iex saMepaaxb 
407o“Hbifl pacTBop cnnpxa CgHgOH? 

389. Ha CKo;ibKo rpaaycoB noHHSHxcH xeivinepaxypa aanepaa- 
HHH 6eH3o;ia, ec/iH b 100 z ero pacxBopHXb 4 2 Ha(})Ta;iHHa CjqHs? 

390. CKOJibKO rpaMMOB caxapa CjgHggOjj Ha^o pacxBopHXb 
B 100 2 BOilbi: a) MTOCbl nOHH3HTb 66 XOMKy saMepBaHHH Ha 1°? 
6) MTOObI nOBbICHTb XOHKy KHneHHB Ha 1"^? 

391. B KEKOM BeCOBOM OTHOmeHHH HaAO CMClUaXb BOAy H 9TM- 
;iOBbift cnHpi CgH^OH, hto 6 m no;iyqHTb CMecb, aaMepaaiomyio 
npH — 20°? 

392. B paAHaxop aBTOMo6H;iH hbjihjih 9 a Boau h npH6aBH;iH 
2 MexHJiOBoro cnHpxa CH30H(yii. Bec0,8) IlpH KaKofl HaHHH3uiefl 
xcMnepaxype momcho noc;ie sxoro ocxaB;iHTb aBTOMo6H;ib Ha ox- 
KpuTOM Boaayxe, He 6oflCb, mxo boab b pa^naxope aaMepanex? 

393. OpH pacxBopeHHH 5 2 Bemecxsa b 200 z BOiibi no;iyqaexcB 
He npoBOABiUHfl xoKa pacxBop, saMepaaiomHft npn —1,55^. Onpe- 
jie;iHxe Mo;ieKy;iHpHbifl see pacxBopeHHoro Bemeexsa. 

394. PacxBop, co;iep>KamHR 6 z MoqeBHHbi b 50 2 boaw, 
saMepaaex npH — 3,72^. Onpeiie;iHxe MO/ieKy;iflpHbif! Bee MOMeBHHw. 

395. npH pacxBopenHH 15 2 x;iopo4)opMa b 400 2 ;iH3XH;iOBoro 
9(})Hpa xeMnepaxypa KHneHHa noBMCMJiacb na 0,665°. OnpejiejiMxe 
MO^ieKyjiapHbifl sec xaopo4)opMa, 

396. ripH pacxBopeHHH 13 2 KaM(j)opbi b 400 2 jiHsxHJiOBoro 
9(J)Hpa xeMnepaxypa KHnenna noBucMJiacb m 0,453°. OnpeAe;iHxe 
Mo;ieKy;iapHbifl Bee KaM(J)opbi, 

397. OpH pacxBopeHHH 8,9 2 aHxpauena C14 HJQ b 200 2 sxh- 
jiOBoro cnnpxa xeMnepaxypa KHnenna noBucH/iacb he 0,29°. Pac- 
CHHxaflxe 96y.aHOCKonHMecKyio KOHCxanxy cnHpxa. 

398. PacxBop, coiiep>KamHfl 2,7 2 (J)eHo;ia CgH-OH b 75 2 
6eH3o;ia, saMepaaex npn 3,5°, xorjia kek qHCxwft 6eH3o;i saMepaaex 
npH 5,5°. PaccMHxattxe KpHOCKonHqecKyio KOHCxanxy 6eH3o;ia. 

399. npH pacxBopeHHH 6,18 2 Ha4>Ta;iHHa b 150 2 6eH3oaa 
xeMnepaxypa saMepaaHHa noc;ie;iHero noHH3H;iacb Ha 1,67°. Onpe- 
Ae;iHxe Mo;ieKy;iapHbift Bee Ha(t)xa;iHHa. 

400. ripH pacxBopeHHH 3,24 2 cepu b 40 2 6eH3o;ia xeMnepa- 
xypa KHneHHB nocJieaHero noBUCH/iacb he 0,81°. Ha ckojibkhx 
axoMOB cocxoHx MO.ieKy;ibi cepu b pacxBope? 

401. ycxEHOBHxe 4)opMy;iy BemeexBa, coiiep>Kamero 50,69%C; 
4,23% H H 45,08% 0, anaa, qxo pacxBop, coaep>KamHft 2,13 2 
9Xoro BemecxBa b 60 2 OensoJia, aaMepaaex npH 4,25°. TcMne- 
paxypa aaMepsaaHH qncxoro 6eH3o,aa 5,5°. 
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rJIABA XII 

TEOPH5! aJIEKTPOJlHTHHECKOn AHCCOUHAUHH 

I. CrencHb ajieKTpojiHTHMecKofi AHCcouHauHH 

SjieKTpOJIHTbl — KHCJIOTbl, OCHOBaHHH H COJIH npH paCTBO- 
peHHH B Bo;ie B 6ojibiiieH HjiH MCHbuieH cTeneHH pacnajxaK)TC5i 
Ha noJio^HTeJibHo h oipHuaiejibHo sapnjKeHHbie ^acTHUbi — 
HOHbi. 3 tot npouecc HasbiBaercH s^eKTpojiHTHHecKOH AHCCouHa- 
UHeft H HBJiHexcH o6paTHMbiM. rioaxoMy B pacxBope ycxaHaBJiH- 
BaexcH paBHOBecHe ueTKjiy nomun h HeAHCcouHnpoBaHHbiMH 
MOJieKyjiaMH. 

MojieKyjibi KHCJiox pacna^aioxcH Ha nojio^HxejibHo sapa* 
>KeHHbie HOHhi BOAopoAa H oxpHuaxejibHo sapa^eHHbie hohw 
KHCAOXHbIX OCXaXKOB, MOJICKyjIbl OCHOBaHHH — Ha HOJIOJKH- 
xejibHO aapa^KCHHbie hohu MexajijioB h oxpHuaxeJibHo aapancea- 
Hbie HOHbi xHApoKCHJia H, HaKOHeu, COJIH pacnaAaioTca na hohu 
MerajiJiOB h khcjioxhhx ocxaxKOB. 

OTHotuenue hucau pacnaeuiuxcn na uohh MOASKyA k o 6- 
meMy HucAy esHTUx Oah pacTeopenuH uoAeKyA Hasbmaexca 
CTenenbfO duccoi{uav{uu dAeKTpoAUTa h o6o3HaqaexcH rpeaecKofl 
6yKBOH a. HanpHMep, ccjih h3 KayKjxux 200 MOJiCKyji pacxBO- 
peHHoro BeinecxBa 80 pacnajiHCb na hohh, to cxeneHb ahcco- 
UHauHH 6yAex 80 : 200 = 0,4 = 40% . 

OpH paaOaBjieHHH pacxBopa boaoh cxeneHb AHCcouHauHH 
yBejiHHHBaeTca. 

B saBHCHMocTH OT cxencHH AHccouHauHH 3JieKxpoJiHTbi npH- 
HflXO ACJIHXb Ha CUAbHbie H CAUdbie, CHAbHblMH oOblHHO CHH- 
xaiOTCH re SAeKxpoJiHXbi, y Koxopbix cxeneHb AHCCounauHn 
B 0,1 H. pacxBopax He Menee 30% h cpaBHHxejibHo MaJio 
HSMCHHexca c yBejiHacHHeM KOHuenxpauHH pacxBOpa. K hhm 
npHHaAJie>KHX doJlbUJHHCXBO COJieH, meJIOHH (KpoMe NH4OH) H 
HCKOXOpbie KHCJIOXb] (HCI, HNO3, H2SO4 H Ap.). W CJiafibIX 
SAeKxpojiHTOB, naoOopoT, cxeneHb AHccounauHn Aa>Ke b chabho 
paaOaBACHHbix pacxBopax oaeHb Ma^a h 6bicxpo naAaex c yBC- 
AHHCHHeM KOHueiixpanHH pacxBopa. 

J? 
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HeKOTopue ocoOeHiiocTH npeACTaBJiHer >aHCC0UHauHH MHoro- 
ocHOBHbix khcjiot: MOJieKyjibi hx AHCCouHHpyioT c T y n e H - 
Haro, OTUienjiHfl cnepsa oahh hoh BOAopoAa, sareM BTopoH 
n T. A. HanpHMep, AHCCOUHaUHH (|)OC(J)OpHOH KHCJlOTbl H3PO4 
nporeKaeT no CAeAyiouxHM ypaBneHHHM; 

HgP04 H- + H^PO/ (a = 21 %) 

H2PO/ H' + HPO/' (a = 0,11%) 

HPO4" H +PO4'" (a = 0,001%) 

KaK bhaho h 3 npHBeAeHHbix UH(f>p, oxHocnmHxcfi k OJ h. 
pacTBopy H3PO4, HanOojiee CHJibHO npoHCxoAHT AHCCOUHaunji no 
nepBOMy ypaBHennio (l-Hcrynenb AHCCOUHaunn), snaqurejibHo 
CJiaOee no BTopoMy n ahuib b HHqTOA<HOH cTenenn norperbeMy. 

TaK >Ke CTynenqaTo AHCCOUHHpyioT KucAbie coau. HanpHMep: 

NaHCOg Na^ + HCOg' 

HCOg' ^ H' + COa" 

OAHaKO creneHb AHCCouHaunn no BiopoH crynenH oqenb Ma^a, 
TaK qro paciBop khcaoh coah coAep>KHT AHuib HeanaqHTeAbHoe 
KOAHqeCTBO HOHOB BOAOpOAB. 

OCHOBHbie COAH AHCCOUHIlpyiOT Ha HOHbl OCHOBHbIX H KHC- 
AOTHbix ocxaiKOB, HanpHMcp: 

FeOHCl2;^FeOH-+2Cl' 

BxopHqHan AnccouHauHH, x. e. AHCCOUHauHH hohob ochobhux 
ocxaxKOB Ha noHbi MexaAAa h XHApoKCHAa, nonxH He HMeer 
Mecxa. 

CxeneHb AHCCouHauHH SAeKxpoAHxa b AaHHOM pacxBope 
MO>KHO OnpeAGAHXb paSAH^HblMH CnOCo6aMH, B qaCXHOCXH, 
ncxoAH H3 bcMOXHqecKoro AaBAeHHH pacxBopa, noHH>KeHHH 
AaBACHHH napa, noHHA<eHHH xomkh saMepsaHHn hah noBbiine- 
HHH XOqKH KHneHHH. KaK HSBeCXHO, BCe 3XH BeAHHHHbl aaBHCHX 
ox HHCAa qacxHu pacxBopeHHoro BemecxBa, coAepHomnxcH 
B ASHHOM KOAHHeCXBe paCXBOpHXeAH. TaK KaK B paCXBOpe SACK- 
xpoAHxa BCAeACXBHe AHccoixHauHH oOuiee qncAO oxAeAbHbix, 
caMOCxoHxeAbHbix qacxHU pacxBopeHHoro Beuiecxsa (MOAeKyA 
H hohob) OoAbine, qeM b skbhmoahphom pacxBope nesAeKxpo- 
AHxa, xo ecxecxBeHHO, qxo h ocMoxHnecKoe AaBAenne pacxBopa 
H BCe OCXaAbHbie CBHSaHHbie C HHM BeAHqHHbl XO>Ke OoAbiue, 
qcM y SKBHMOAnpHoro pacxBopa He3AeKxpoAHxa. 

Mhcao, noKaa.biBaiomee, bo ckoabko paa SKcnepHMeHxaAbHO 

HaHA^HHbie BCAHqHHbl (oCMOXHHeCKOXO AaBAeHHH HAH nOHH>Ke' 
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HHH AaBjiCHHH napa h ap ) fioAbiue BbmHCAeHHux a-^ih topo jkc 
pacTBopa TeoperaqecKH no ero moahphoh KonueHTpannH, hocht 
nasBaHHe HSOTOHnqecKoro K03(j)4>HUHeHTa. 06o3Ha4HB stot 
K03(|)(J)HUHenT «iepe3 i, MOAteM HanHcaTb 

/ = saM. A^'itan, 

^ ArsEM. “ A/kho. 

TAB P' — ocMOTHnecKoe AaBAenne; A p' — noHHJKenHe AaBAC- 
Hua napa; — noHHAteHHe tomkh saMepsannH h A^KHn. — 

noBbiiucHHe TO’iKH KHneHHH, ({)aKTHqecKH nadAioAaeMbie b pac- 
TBope SACKipoAHTa; P, Ap, A4aM. H A4Hn. — TeopernaecKH 
BbmHCJieHHbie sHaneHHH rex >Ke bcjih^hh. 

Memjiy K03(})c|)HUHeHT0M /, CTenenbio AHCCOunauHn a h 
MHCJ ioM HOHOB ft, Ha KOTopoe pacoa/iaeTCH MOJieKyjia sjieKxpo- 
jiiiia, cymecTByei saBHCHMocTb, BbipajKaiomaHCH ^^opMyTOfi 


(})0{>MyjIbI BHAHO, HTO OnpeAeJICHHH a HyXCHO TOAbKO 

HaHTH sHaTOiHe K03(j)4)HUHeHTa I aah AaHHoro pacTBopa. 

riOAbSyHCb npHBeAeHHOH (J)OpMyAOH, MO>KHO Bbl^HCAHTb 
CTeneHb AHCcounauHH pasAHMHbix SAeKTpoAHxoB no ocMOTnne- 
cKOMy AaBACHHio, no noHH>KeHHio AaBAeHHfl napa hah no 
noBbimeHHK) To^eK KHneniiH h noHHA^eiiHio ToneK saMepsannH 
Hx pacTBopoB. 06paTHo, 3naH crenenb AHCcouHauHH pacTBo- 
peHHoro SAeKTpoAHTa H KOHueHTpauHK) pacTBopa, neipyAHO 
paccnHTaib aah nero AK)6yio hb yKasannux BeAHHHH: 

CoPAaCHO COBpeMeHHbIM BSrAHAaM, CHAbHbie SAeKTpOAHTbl 
B BOAHbIX paCTBOpaX nOAHOCTblO AHCCOAHHpOBaHbl Ha HOHbl. 
Oahhko npH 3KcnepHMeHTaAbHOM onpeAGAeHHH cxeneHH ahcco- 
UHauHH (no SAeKxponpoBOAHocxH pacxBopa hah hkhimh Mexo* 
AaMH) OHa BcerAa noAynaexcH Menbuie 100%. 3xo o6cxofl- 
xeAbcxBo oO^bHCHHexcH SAeKxpocxaxunecKHM BsaHMOAeficxBHeM 
MOKAy HOHaMH, BCAeACXBHe KOXOpOPO aKXHBHOCXb HOHOB yMeHb- 
uiaexcH H Bce CBOHCxsa pacxBOpoB, saBHCnmne ox KOHuenxpa- 
UHH HOHOB, npOHBAHIOXCH XBK, KBK eCAH 6bl KOAHHCCXBO HOHOB 

B pacxBope 6biAo Menbuie, neivi hx b AeftcxBHxeAbHocxH o6pa- 
ayexcH npn hoahoh AHCCouHauHH 3AeKxpoAHxa. 

ripn pa36aBAeHHH pacxBopa CHAbHoro SAexxpoAHxa boaoh 
yBeAHHHBaexcH He cxenenb AHCcounaunH, a aKXHBHOCXb hohob 
BCA eACXBHe yBCAHHeHHH CpeAHerO paCCXOHHHH MCMAy HHMH. 
riosxoMy onpeACAHeMan oSunubiMH mcxoabmh cxenenb ahcco- 

UHaUHH CHAbHbJX SACKXpOAHXOB HBAHCXCH AHUJb «KaHCyUjteHCH», 
a He HcxHHHOH. TcM He Menee oHa HMeex Ban^Hoe anaHeHHe 
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XapaKTCpHCTHKH SJICKTpOJlHTOB, 06yCVI0BJIHBaH MHOFHe HX 
CBOHCTBa. 

npHMep 1. PacTBop, coflepwauiHfl 0,85 a xjiopncToro uHHKa 
ZnCl 2 B 125 a boabi, aaMepsaer npn —0,23°. Onpea&nHTb Kawy- 
luyiocn cieneHb flHCcouHauHH ZnCU b 3tom pacTBope. 

P e lu e H H e. BbipasHM npe^ae Bcero KOHUCHTpauHio^ pac- 
TBopa B Mojiflx Ha 1000 a boau. Tan Kan MOJieKyjiapHbiH bcc 
Z nClj paBCH 136, to 

C-^ll^-0,05 .0., 


HaxojiHM Tenepb leopeTHHecKyio noHHJKeHHsi 

TOMKH saMCpsaHHH A/aan. A^HHoro pacTBopa IIO (J)OpMyjl0 

A/aaM. =■ K ' C 


TaK KaK ajih BOAhi K = 1,86, to 

A^aaM. = 1,86-0,05 -0,093" 

Bbl^HCJlBCM H30TOHH^eCKHH K034)4)HUHeHT i, HMefl B BHAy, 

HTO no ycjiOBHK) aaAa^H A/' aaM. = 0,23°: 




I — 


saM< 


u 


'saM. 


0,23 

0,093 


= 2,47 


HaxoAHM KawymyiocH cieneab AHCCouHauHH: 
*■— 1 2,47—1 


a = 


fi — 1 


= 0,735 = 73,5% 


ripHMep 2 . Kawymaacfl cieneHb AHCCOUHauHH cepnoKHCAoro 
UHHKa B 0,1 H. pacTBope paBHa 40%. Kax bbahko aqaaiho 6 biTb 
ocMOTHHecKoe AaBACHHe pacTBopa npn 0°? 

P e m e H H e. BbinncjiaeM TeopexHaecKyio BeJiHaHuy ocmo- 
THHeCKOrO ABBAeHHH HO ypaBHeHHK) 

p = c/?r 

TaK KaK 9 KBHBaAeHT ZnS 04 paseH noAOBHHe MOACKyAnp- 
Horo Beca, to 0,1 h. pacTBop coAepiKHT 0,05 moah ZnS 04 
B AMTpe. CACAOBaTCAbHO, C = 0,05. HoACTaBAHH B ypaBHCHHC 
bmccto C, /? h T HX aHaaeHHH, noAynseM 

P = 0,05 -0,082 -273 = 1,12 am 

MTOCbl paCC'lHTaTb (JiaKTHMCCKyiO BeAHUHHy OCMOTHMCCKOrO 
AaBAeHHB P', onpeACAHeM cnepaa K03(})(t)HUHeHT i a-^h AaHHoro 
pacTBopa, noAbayacb (J)opMyAofl aah BbiHHCAeHHH crencHH ahc- 
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couHauHH. rio ycJioBHK) sajiaMH a = 0,4. MojieKy.na ZnS 04 AHC- 
coiumpyeT na 2 Hona, cjieAOBaTe.abHO, n — 2. OiciCAa 

0,1 -4=1- ‘-M 

P' 

Tenepb HaxoflHM P'. Tan KaK i = -p, to 

P' = p. I = 1,12-1,4= 1,57 am 

npHMep 3. KaKOBO 6y.aeT npa 100° naBJieHHe napa pac- 
TBopa, coflep>Kamero 5 a NaOH b 180 a boau, ec,nH KajKymaacn 
CTeneHb flHccouHauHH eflKoro naxpa b stom pacTBope pasna 
80 %? 

PeuieHHe. HaxoAUM K034)$HUHeHT i a.nn aaHHoro oac- 
TBopa. Ho ycJiOBHio aa^a^H a = 0 , 8 ; n = 2 . CjTeflOBareJibHO 

0*8 = i = 1.8 


BbTHHCJiHCM TeopeTHuecKoe noHHsceHHe AasjieHHH napa pac- 
TBopa Ajf? no ypaBHennio 

A ^ 

^P^PlT 


ripH 100*^ iiaBJieHHe boahhofo napa p = 760 mm. MojieKyjinp- 
HbiH Bee NaOH pasen 40, MOJieKyjinpHbin Bee boah 18; cjieno- 
BarejibHO, n = 5 : 40 = 0,125; = 180 : 18 = 10. no;i,CTaBJiHB 

STB BeJiHBHHbi B ypaBHeHHe, nojiynaeM 


Ap 


760 • 0,125 
10 


= 9,5 


MM 


HaxoAHM (jiaKTHBecKoe nonnH^enne AaBjieHUH napa pac- 
TBopa Ap': 

1,8 = 4C Ap' = 17,l MM 

y >0 

HcKOMoe AaBjicHHC napa pacTBopa 

p' — 17,1 = 760 - 17,1 = 742,9 


SAflAMH 

402. HanHuiHTe ypaBHeHiia aHccouHauHH na hohu caeayiouiax 

BeiuecTB : 

HjSOg HCIO4 Ca(OH )2 FcatSOils Na^HPO^ AlCl, 

403. Ha KaKHC hohu pacnaaaetca npH aHCCOUHauHH Kaataoe 
H 3 caeAyiomHX eemecTB: 

KjCO, NaHSO, CuBr, Fe(NO,'), Ba(OH), HjPO, 
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404, BupasHTe ypaBnenHHMw AHCCoiiHaiuiEo na hohw c;ie;iyio- 
lUHx BemecTs: 

K 2 SO 4 Bi(N03)8 HPOg MgBr^ NaHS04 K 3 ASO 3 

405, OpH pacTBopeHHH 0,01 mo/ih yKcycnoft khc/iotm CHgCOOH 
B BOiie 20% Bcex pacTBopeHHbix uoneKyji pacna;iocb Ha hohu. 
CKo;ibKo OTjie/ibHbix MacTMu pacTBopcHHoro BeiuecTBa coAep>KHT 
pacTBop? 

406, OAHHaKOBO m ocMOiH^ecKoe AaBACHHe MO/inpHbix pac- 

TBOpOB CAeAyiOlUHX BCineCTB: TJl\OK03h\ C6H^206^ CeAHjpbl KNOg, 

3 THAOBoro cnHpra CgHj^OH, yKcycHofl KHcaoTbi CH 3 COOH? Otbct 

MOTHBHpyflre. 

407* Mo;iHpHbitt pacTBop cHHHJibHoft KHCJiOTbi HCN saMepaaei 
noMTH npH TOft >Ke TeMnepaxype, mo h MOJiapHbift pacxBop caxapa. 
KaKOfl BbIBOA MO>KHO OXCIOAB CAC/iaXh OTHOCti TCJIbHO CXeneHH AHC- 
COUHaUHH CHHHAbHOtt KHCJIOXbl? 

408. Hmcioxch 0,1 Af pacxBopbi AICI 3 h CaClg. Ka>Kymaflcvi 
cxeneHb AHCCOUHauHH oOchx co;ieft b 3xhx pacxBopax ripHOAHSu- 
xeAbHO OAHHaKoea. KaKofl pacxBOp CyAex saiviepaaTb npH 6 oAee 
HHBKOft xeMnepaxype? lloMeMy? 

409. HMeioxca AeuHMo;iHpHbie pacxBopbi cACAyioiAHX BemecxB: 
yKcycHOft KHc;ioxbi CHgCOOH; noBapewHoft co;ih NaCl; miokosu 
CgHjgOg; xaopHCxoro Ka;ibunH CaClg. Pacno;io>KHTe hx b nopaAKe 
yOwBaiomeft BCAHqHHbi ocMOXHnecKoro AaB/ieHHH. 

410. Hmcioxch pacxBopbi Ca(NOg )2 h Fe 2 ^S 04 ') 3 , cOAepjKauuie 

OAHHaKOBOe MMCAO MOACft B AHXpe BOAH. KaKOfl H3 HHX gOaBABCX 
66 AbUJHM ocMOXMHecKHM AaBACHHeM, ecAH Ka>KymaHCH cxeneHb amc- 
couHauHH pacxBopeHHbix coAeft OAHHaKoea? 

411. PacxBop, coAep>KamHtt 2,1 z KOH b 250 a boabi, aaiwep- 
saexnpH —0,519°. HaftAHxe HSOxoHHnecKHM K03c{)4)HUHeHx aaa sxoro 
pacxBopa. 

412. HaflAHxe HsoxoHHqecKHft K034)4)HUHeHX aab pacxBopa xao- 
pHCxoro MarHHH MgClg, coAepmmero 0,1 moah MgClg b 1000 2 
boaw, 3HaH, Mxo 3XOX pacxBop Baiwepsaex npn — 0,461°. 

413. ripH pacxBopeHHH rpaMMOAeKyAbi asoxHOKucAoro kbahb 
KNOg b 1 ^ BOAbi xeMnepaxypa aaMepaaHHB noHHsn/iacb na 3,01°. 
OnpeACAHxe Ka>KymyiocH cxeneHb AHCCOunaunn KNOg b noAyMCH- 
HOM pacTBope, 

414. OcMoxHMccKoe AaBACHHe 0,1 H. pacTBopa noiania K 2 CO 3 
paBHO 2,69 am npn 0°. OnpeAeAHxe Ka>Kyui.yK)CH cxeneHb ahc- 
counauHH K 2 COg b pacxBope. 

415. PacxBop, coAep>KamHfl 8 2 cepnoKHCAoro aAiOMHHHa 
Al 2 (S 04 )g b 25 2 BOAW, sawepaaex npn —4,46°. OnpeACAHxe 
Ka>KyuiyFOCB cxeneHb AHCCOUwauHH c5ah b 3 xom pacxBope. 
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416 . PacTHop, co4ep>Kamiifl 0,53 z Kapoonara KarpH^ NagCOg 
B 200 z B04bi, saMepaaer npn — 0,13°. BbiuHc/mie Ka>Kymyiocfl 
cxeneHb ;inccouHauHH NagCOa b AaHHOM pacTBope. 

417. Onpejae;iMTe KajKytixyiocH crenenb ziHCCouHauHH cy;ib4)aTa 
KaaMH B pacTBope, co 4 ep)KameM 8,7 z K 2 SO 4 Ha 100 z boau, 
ecaH TeMnepaxypa saMepsaHHH pacxBopa —1,83°. 

418. ripH pacxBopeHHH 12 z e^Koro Haxpa b 100 2 boaw 
xeMnepaxypa KHneHHa noBbimaexca Ha 2,65°. Onpe^e/iHxe Ka>Kymyioca 
cxeneHb iiHCcouHauHH NaOH b pacxBope. 

419. Hmciotcb pacxBOpbi, coiiep>KamHe b paBHux bccobux 
K o;iHHecxBax boaw: nepBbitt— 0,5 Moaa caxapa, Bxopoft —0,2 Mo;ia 
xaopHcxoro Ka;ibUHH CaClj. 06a pacxBopa saMepaaiox npH OAHHa- 
KOBofl xeMnepaxype. Onpe^e/inxe Kaacymyioca cxeneHb /iHCCOUHa- 
UHH CaCl 2 BO B3HX0M pacxBope. 

420. AasyicHHe napa pacxBopa, coAep>Kamero 0,05 Mo;ia cep- 
HOKHC/ioro HaxpHH Na 2 S 04 B 450 z boaw, paBHO 756,2 mm npH 
100°. Onpejxe;iHxe Ka>KymyK)ca cxeneHb AHCcounauHn Na 2 S 04 b btom 
pacxBope. 

421. PaccMHxafixe HaoxoHnqecKHfl K03c{)(})HUHeHx MOJiapnoro 
pacxBopa 3.aeKTpo;iHxa, Mo;ieKy.aa Koxoporo jiHCCouHHpyex Ha xpH 
HOHa, 3HaH, Mxo .anxp axoro pacxBopa coAep>KHx 6,38 • 10^^ qacxHu 
(MO.aeKy;i h hohob) pacxBOpeHHoro Bemecxea. 

422. yKcycnaa KHC.xoxa CHgCOOH AHccouHHpyex na nonbi 
H* H CH3COO'. ^ I A 0,01 M pacxBopa yKcyCHOft KHC.aoxbi co- 
Aep>KHxcfl 6,26 -IC^* ee Mo;ieKy;i h hohob. OnpeAe.iHxe cxenenb 
aHCCOUHauHH yKcycnofl KHc.aoxbi b yKaaaHHOM pacxBOpe. 

423. HaflaHxe cxenenb AHCCounauHH a30XHcxofi KHc.aoxbi HNO 2 
b HOpMa/ibHOM pacxBope, anaq, qxo 1 3xoro pacxBopa C0Aep>KMx 
6,15*10^® qacxHu pacTBopennoro Beu^ecxBa. 

424. KaKOBO aoji^kho 6bixb ocMoxnqecKoe AaBjieHwe 0,1 h. pac- 
TBopa x;iopHCToro kb/imh, ec;iH Ka>i{ym.aHCH cxenenb AHCCOUHauHH 
KCl b 3 XOM pacTBope pasna 80% ? 

425. ripH KaKOfl npH6;iH3HTe;ibHO xeMnepaxype nonyKen saMep- 
3axb pacxBop, coiiep}KamHfl 2 mo^ih noBapennofl co;ih na 1000 z 
BOiibi, ec.xH Ka>KymaflCfl cxenenb aHCCouHauHH NaCi b 3xom pacxBope 
paBHa 70%'^ 

426. npH 50° AaBJieHHe boabhoxo napa 92,51 mm, PaccMw- 
xaftxe, KaKOBO ao;i)kho 6bixb AasjieHHe napa pacxBopa, coAep>Ka' 
mero 1 MO.fib xaopHCxoro Haxpnfl b 1000 z boah, ec;iH Ka>Kyiuaacq 
cxeneHb aHCCOunauHH NaCl b 3xom pacxBope paBHa 707o* 

427. npii KaKoft xeMnepaxype naqnex saMepaaxb pacxBOp, 
co/iepjKaiUHfl 100 2 eAKoro Haxpa b 1000 2 boau, ec;iH npHnaxb 
Ka>KyiuyiocH cxeneHb AHCcouHauHH NaOH b 3 xom pacxBope pasHoJl 
60 7o? 
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428* OcMOTHMcCKoe Aai3/ieHne 0,04/VI pacTBOpa saeKTpo/iHra 
paBHO 2,15 am npH 0°. Ka>KyujiaBCH cxenenb iiHccouHauHH sjieKTpo- 
jiMxa B 3TOM pacxBOpe 70%. Ha cko;ii>ko hohou AHCCOUHHpyex 
MOvieKy;ia a/iCKxpoJinxa? 

429. CKo;ibKO MO.nefl ne9;ieKxpo;inxa Ao;i>KeH co;iep>Kaxb ;[Mxp 
pacxBopa, qxof)U ero ocMOXHMecKoe iiaB/ieHHc 6bi;io xhkhm >Ke, 
KaK y MOJiHpHoro pacxBopa HNOg, Ka>KymaflCH cxenenb AHCCouna- 
UHH Koxopofl B 3XOM pacxBope paBHa 80% ? 

430. CKOJibKO MacxHU (Mo;ieKy;i h hohob) pacxBopeHHoro se- 

JuecxBa coAep>Kiixc5i b 1 0,1/W pacxBopa (j}xopHcxoro BOAopo^a 

HF, earn cxeneHb AHCCounauHH ero b 3 xom pacxBope paena 157o? 

2. KoHueHTpauHfl hohob h HOHHoe paenoBecHe 

KoimeHxpauHH hohob b pacxBope oObi^rio BbipamaexcB 
MHCJioM rpaMMHOHOB, co^iepjKaiuHXCH B 1 A pacxBopa. 

FpaMMHOH BeCHX CXOJlbKO rpaMMOB, CKOJlbKO KHCJlOpOAHbIX 
eAHHHU BeCHT ASHUblH HOH. HanpHMCp, rpaMMHOH BOAOpOAa 
BecHx 1 2 (xoHHee, 1,008 a), rpaMMHOH Haxpnn — 23 2, rpaMM- 
HOH OH' — 17 2 , rpaMMHOH NO 3 ' — 62 2 H X. A- 

KoHueHxpauHH hohob saBHCHx KaK ox o 6 mefi KOHueHxpauHH 
pacxBopeHHoro SACKxpoAHxa, xaK h ox cxeneHH ero AHCCouna* 
UHH B AaHHOM pacxBope. 

npHMep 1. BbIHHCAHXb KOHUCHXpaUHH HOHOB H' H HOHOB 
CH 3 COO' B 0,1M pacxBope yKcycHofl KHCJioxbi, bhuh, hxo cxe* 
neHb ee AHCCouHauHH b xbkom pacxBope paBHHexcH 1,3%. 

P e HI e H H e. Flo ycJioBHio aaAanH oOiuan KOHueHipauHH 
yKCyCMOH KHCJIOXbl 0,1 MOAblA\ H3 9X0X0 KOAHHeCXBa MOAeH 
0,013 AHCCOUHHpOBaAH Ha HOHbl. TaK KaK Ka^KABH MOACKyjia 
CH 3 COOH Aaex 1 HOH H* h 1 hoh CH 3 COO', xo ohcbmaho, hto 
KOHU eHXpaUHH oCOHX hohob OyAyt OAHHaKOBbJ: 

[H'] = ICH 3 COO'] =0,1 -0,013 =^1,3 -10-3 z-uohIa 

npHMep 2. OnpeAeJiHXb MOAapHyio KOHiienxpauHK) pacxBopa 
FeCla, B KOXopoM KOHueHxpauna hohob xAopa paBua 
0,6 e-uoHiA, 

P e Hi e H H e. OpH AHCcouHauHH xAopHoro >KeAe3a KaH<AaH 
MOABKyAa FeCU Aaex 3 HOHa xAopa. CjicAOsaxe/ibHO, npn noi- 

HOH AHCCOUHaUHH paCTBOpeHHOft COAH HHCJIO rpaMMHOHOB XAOpa 
B pacTBope OyACx b xpu paaa OoAbme mhcab pacxBopeuHbix 
rpaMMOACKyA FeCla, t. e. KOHueHxpauHH hohob XAopa, Bhipa-. 
HceHHaa b rpaMMHOHax, 6 yAex b xpa pasa OoAboie KOHueuxpa- 
UHH FeCU, BbTpaHcaeMOH b moahx. 
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npHMep 3. KaKOBu KOHueHxpauHH hohob Ba'* h Cl' b 0,1 h. 
pacTBope xjiopHCToro 6apHH BaCU, ecjiH cxencHb ero ^HCCOUHa- 
UHH B ;iaHHOM pacTBope cocraBJineT 72 7o? 

P e III e H H e. CorjiacHO ycjioBHio sa^a^H, pacTBop co- 
AepjKHT B JiHTpe 0,1 a-9Kd BaCU, nro cocraBjiHeT 0,05 mojih 
BaCb. Ha SToro KOJiH^ecTBa xjiopHCToro 6apHH qacTb, paa- 
iian 0,72, t. e. 0,05 ■ 0,072, hjih 0,036 mojih, pacnajiacb na hohm. 
Tax KaK Ka>KAaH pacnaBuianCH MOJieKyjia xTOpHcroro 6apHH 
BaCU 1 hoh Ba’’ h 2 Hona Cl', to, o^esHAHO, HCKOMue 

KOHUeHTpaUHH HOHOB paBHM: 

[Ba -] = 0,036 z-aoHjA 

[Cl'] = 0,036 • 2 = 0,072 z-uonjA 

Ha npHBeAeHHoro npHMepa bhaho, hto a-^h onpeAOJieHHH 
KOHUeHTpaUHH KaK 0 r 0 -;iH 60 H3 hohob SACKTpOJIHTa C' Hy^HO 

yMHOJKHTb o6myK) KOHueHTpauHio SACKTpoJiHTa C Ha cTeneHb 
ero AHCCouHaiiHH a h Ha hhcjio n, noKasbiBaiomee, ckoabko 
9THX HOHOB oOpasyCTCH H3 1 MOJICKyjIbl SJieKXpOJIHTa: 

C' c= C a /I 


CjicAyex, OAHaKO, saiviexHXb, hto BbnncJieHHbie xaKHM o6pa- 
30M BeJIHHHHbl Bblpa^aiOX AeflCXBHXejIbHbie KOHUeHXpaUHH 
hohob xojibKO B cjiyqae cjia6bix SAeKxpojiHxoB. CnjibHbie sjieK- 
xpojiHXbi, KaK y^e yKasbiBajiocb, nojiHocxbio AHCcouHnpoBaHbi 
B pacxBopax, a onpeAejineMan SKcnepHMeHxajibHbiM nyxeM cxe- 
neHb Hx AHccoAHauHH HBJiHexcH xojibKo «Ka^ymeHCH». rioaxoMy 
H BHHHCJieHHbie HO HCH KOHUeHXpaUHH HOHOB HC Bbipa^aiOX 
HCXHHHbIX BejlHHHH KOHUeHXpaAHH, OhH HaSblBaiOXCH «94)4)eK- 
THBHbIMH> KOHUeHTpaUHHMH, 

Jljifi cjia6bix sjieKxpojiHXOB AHCCounauHH hx MOjiCKyji na 
HOHbi HBjiHCTCH npoucccoM o6paxHMbiM. HosTOMy B pacxBope 
cjiaOoro sjieKxpojiHxa cymecxByex paBHOBecne Me^Ay HOHaMH 
H HCAHCCOUHHpOBaHHblMH MOACKyjiaMH, nOAHHHHK)IIJ,eeCH 3aKOHy 
AeflcxBHH Macc. H3o6pa3HB AHCCouHauHK) cjiaOoro SAeKxpo^ 
JiHxa, pacnaAaioiAerocH Ha abb Hona, ypaBHenneM 


Mo^eM Hanucaxb 


XY:^X*-}-r 


[X-] » [Y1 
[XY] 




KoHcxaHxa paBHOBecHH K HasbiBaexcH b AaHHOM cjiy^ae /coh- 
CTUHTod duccoVfUaUfUU sjieKxpojiHxa. 

B cjiynae cjia6bix MHoroocHOBHbix khcjiot, AHCcouHHpyio- 
u;hx cxynennaxo, KajKAan cxyneab AHCCounauHn xapaKxepii- 
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syercH CBoeil KoncTanToft. TaK, nanpuMep, ajih cepuHCTofl 
KHCJlOTbl, AHCCOUHHpyiOUreH OO ypaBHCHHHM 


HaSOj^iH' + HSO/ 
HSO'^iH- 4-SOj; 


HMeeM 


_ [H]-[HSO;] 

‘ [HjSO.] 

„ [H-] • (Sp;) 

' [Hso;] 


= 1,7 • 10 -’ 


= 1,0-10-’ 


06 o 3 Ha^HB o 6 myK) KOHuenTpauHio pacTBopeaHoro ajiCKipo- 
jiHTa 6 yKBOH C, cxeneub ero AHCCouHauHH 6 yKBOH a h Bbipa- 
3 HB qepea hhx KOHuenipauHio HeAHCCOUHHpoBaHHux MOAeKyji h 
KOHU eHTpaUHH HOHOB, nOJiy'IHM 

[X-] = [Y'] = Ca [XY] =- C( 1— a) 


/C- 


Ca • Ca ot* ^ 

C(l — a) 1 — a * 


Sxa (fiopMyjia Aaer bosmohchoctb BbiqHCJiHXb KOHcxaHTbi 
AHCcounauHH cjia6bix sjieKxpojiHTOB, ecjiH HSBecxHa cxeneHb hx 
AHCCOUH aUHH npH KaKOH-AH6o KOHUeHXpaUHH paCXBOpa. 
06paxHO, 3HaH Koncxanxy AHCCOUHauHH SACKxpoAHxa, nexpyAHO 
paccHHxaxb cxeneHb AHCCOunauHH npH aio6om pa36aBAeHHH 
pacxBopa. 

Ecah cxeneHb AHCCouHauHH SAeKxpoAHxa onenb MaAa, xo 
npH pacnexax BeAHHuny 1 — a mojkho 6 e 3 6 oAbmoft oiijh 6 kh 
npHHHXb paBHOH eAHHHue. ToxAa npeAtiAyiuan 4 )opMyAa aaMe- 
HHexcH 6 oAee npocxoft 

K^ol^C 

oxKyAa 

-i/F 

ripHMep 4 . Bw^HCAHTb KOHCTaHTy AHCCOUHailHH yKCyCHOfl 
KHCAOTbi, anaa, hto b 0,1 A1 pacTBope ona AHCCoumipoBaHa 
Ha 1,32%. 

P e III e H H e. Tax KaK creneiib AHCCouHauHH yKcycHoA khc- 
AOTbi Majia, TO, npHMeHHH ynpomeHnyio ijiopMyAy, naxoAUM 

JC' = (0,0132,’ -0,1 =0,0000174, HaH 1,74-10-* 


npH 6oAee TOMHOM pacHete noAynHM 
_ (.0,U132>» 0,1 

1— « “ 1 — 0,0132 


1,76 • 10 -* 


ISO 
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npHiwep 5. HaiiTH cteneHb AHCCouHautm CHHHJibHoa khc- 
.noTM HCN B 0.05A1 pacTBope, ecjiH KOHcraHTa ee AHCCOUHa- 

UHH a: = 7 10-'». ^ ^ 

P e III e H H e. TaK KaK CHHHJibHan KHCJiora o^enb cjiaobifl 
BjieKTpojiHT, TO, npHMCHHH 4>opMyjiy K='^^C, nojiynacM 

7.10-w = a!‘ • 0,05 

a = = V 1,4 •10-3 = 1,18 -10-^ wnn 0,018% 

npHMep 6. KaKOBa 6yjxeT KOHixeHTpauHH hohob BOAOpoAa 
B 0,1M pacTBope asoTHCToft khcjigth HNO 2, KOHCTaiixa a^cco- 
unauHH KOTopoH 5 • 10”^? 

P e m e H H e. KoHCxaHxa AHCCOUHauHH asoxHcxoH khcjiotu 
Bbipa>i<aexcH (bopMVJiOH 

[H-] . [NO;] 

^ *“ [HN02] 

0603Ha^HM HCKOMyK) KOHIXeHXpaUHK) HOHOB BOAOpOAa Hepes X, 
xoxAa 

[H-] = [No'l = X [HNOg] = 0,1 — X 



TaK KaK BeAHHHiia x oneiib MaAa, xo b SHaMenaxeAe apo6h eio 
MOH<HO npeiieOpeMb: 


X = y 0 , 5 -10-4 = y 50 - 10 - 6 “ ^ 5 . 7 . 10-3 = 0,007 z^uonjA 

SaAany mokho peiuHXb h ApyrHM cnoco6oM: cnepaa HafixH cre- 
neHb AHccounauHH HNO2 b 0,1M pacxBOpe, a aaxeM no hcS 
paccHHxaxb KOHueHxpauHio hohob BOAopoAa: 

A:=a2C=5-10-4 


a 




5 • 10-4 


0,1 


:0,07 


(H-] = 0,1-0,07 = 0,007 z-uohIa 


npH BBefleHHH B pacTBop cjiaOoro BJieKTpoJiHxa OAHOHMen- 

HblX HOHOB (t. C. HOHOB, OAHHaKOBbIX C OAHHM H3 HOHOB BJICK- 

TpoJiHTa) cymecTByiomee b pacTBOpe paBHOBecne MejKay ho- 
HaMH h HeAHCCouHHpoBaHHbiMH MojicKyAaMH HapyuiaeTCfl H 
corJiacHO saKOHy AeScTSHH Macc CMemaercH b cropony o 6 pa- 
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30BaHHH He;iHccouHHpoBaHEibix Mojieicyji. TaK, HanpHMep, ecjiH 
K pacTBopy yKcycHOH khcjeotli npHSaBHTb ee cojih h tcm ca- 
MblM yBGJlHVllTb KOHUeHTpaHIilO HOHOB CHaCOO^, TO paBHO' 
BCCHC 

CHjCOOH H- 4 - CHjCOO' 


CMeCTHTCa BJICBO, T. e. KOHlteHTpaUHH HeflHCCOPHUpOBaH- 
trax MOJieKyji CH3COOH yBejiHiiHTCH, a KOHpeHTpauHH hohob 
H yM6HbIIlHTCH, TSKHM 06pa30M, B pBCTBOp CJia6orO 

sjieKTpojiHTa OAHOMMeHHbix HOFioB yMeHbiiiaeT ero crenenb ahc- 
COUHaUHH H KOHUeHTpaUHK) ApyrOPO HOHa. 

npHMep 7. KoHueHTpauHB hohob Bo^opofla b 0,2M pac- 
TBOpe ^EflHOOCHOBHOii MypaBbHHOfi KHC/IOTbl HCOOH paBHa 
6 4 ■ 10-3. ^ KoHcraHTa AHCcopHauHH MypaBbHHoS khcjioth 
Z' 2 ■ 10 Bo CKOJibKO paa yMenbiiiHTCH KOHii,eHTpaL[HH hohob 
B oflopo^a, ecjiH npHOaBiixb k pacTsopy ctojibko HatpHeBoft 
COJIH MypaBbHHOH KHCJlOTbl HCOONa, HTOdbl KOHUeHTpaUHfl 
COJIH CTaJia paBHOH 1 MOAblA} KaJiiymaHCH cxeneiib /iHccouHa- 
UHH HCOONa B 3XOM pacxBope 0,75. 

P e in e H H e. OOoananHM HCKOMyio KoimeHxpaiiHio hohob 
H qepea x. Tor^a KOHueHxpauHH iiejiHccouHHpoBaHHbix mojic- 
Kyji BbipasHTCH vepea 0,2— x. KoHnenxpauHH >Ke hohob HCOO' 
6y.zieT ^CJiaraxbCH H3 flByx Bejiimnn: h 3 KoiiueHxpauHH, co3fl,a- 
BaCMOH HHCCOUHaUHeH MOJieKyjI MypaBbHHOfl KHCJlOXbl, H KOH- 
UCHxpauHH, oOycjioBjieHHOH AiiccomianHeH npHdaBjieHHoft cojih. 
HepBaa h3 sthx BejiiiHHH, ohcbhaho, Oy/iex paBHa x, a BxopaH 
0,75. TaKHM o6pa30.M, KOHueuxpauHH hohob HCOO' dynex 
0,75 + X. OoAcxaBHB BejiHHHHu KOHueHTpaunii b (Jiopiviyjiy kou- 
cxaHXbi paBHOBccHa, nojiyHHM 


x(0,75-i-x) 


0,2 — X 


2-10-^ 


Cxeneiib AHCConnauMH MypaBbHiiofl khcjioxh Boo6ine neBejiHKa, 
a B npHcyxcxBHH ee cojih ona Oynex eme CHJibHo noHHJKeiia.’ 
HoaxoMy BejinmiHa x no cpaBHeHHio c 0,75 h 0,2 onenb Majia, 
H B BbipajKeHHH KOHueHxpauHft HOHOB HCOO' H MOJieKyji 
HCOOH eio Mo>KHo Sea Sojibinofl norpeuiHocxn npeneSpeab. 
CACJiaB 9X0, noJiyHHM 


OTKyAa 

^ 0,4 • 10-4 « « , A f , 

OJ# “• 6 » 8 * 10 -* t-ttOHjA 
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CpaBHHBan KOHueHrpauHH hohob BOAopoAa ao h nocjie npH- 
CaBJieHHH K pacTBopy MypaBbHHOKHCJioro HarpHH, HaxoAHM, 
«iTO npH6aBJieHHe HCOONa BbisBajio yMCHbiiieHMe KOHueHtpa- 
UHH HOHOB BOAopoAa B 6,4 • : 5,3 10-®, T. e. B 121 paa. 

3 AA ah H 

431. Onpe;ie;iHTe KOnueHTpauHio hohob K* h hohob SO^ b0,1h. 
pacTBope K 2 SO 4 , cqHTan iiHCCouHamiK) STOfl co;ih no;iHOfl. 

432. OnpeAC/iHie 94 ) 4 )eKTHBHyio KOHueHipauHio rH;ipoKCH;ibHbix 
hohob b 0,2 H. pacTBOpe eAKoro narpa, ec;iH Ka^KymancR cxencHb 
AHCcouHauHH NaOH paBHa 90%. 

433. OnpeACJiHie 9(})4)eKTHBHbie KOHueHxpauHH hohob Cl' h 
Fe*** B 0,1 yW pacxBope FeClg, SHaa, qxo KaKymaacfl cxencHb 
AHCCOUHauHH 9xofl co;iH B pacTBope paBHa 65 7o* 

434. BbipasHxe b rpaMMHOHax na yiHip h b rpaMMax na ;iHxp 
9(})$eKXHBHUe KOHUCHXpaUHH HOHOB Ca*’ H Cl' B 0,25 H. paCTBOpe 
CaClg, ec;iH Ka>KymaHCfl cxeneHb AHCcounauHH CaCl 2 paena 727o- 

435. OnpcAe/iHxe Mo;IBpF^yIo KOHueHxpauHio pacxBopa HNOg, b 
KOXOpOM 94)(^eKXHBHaH KOHUeHXpaUHH HOHOB H* paBHa 0,294 Z-UOHj.t, 
a KaacymaacB cxeneiib AHCcounauHH 84 7o- 

436. BbiHHCviHxe KOHueHxpauHio pacxEopa aaoxHOKHC/iofl mcah 
CutNOg)^, 3HaH, qxo Ka>KyiuaflCH c/enenb AHCcouHauHH comi b 9 X 0 M 
nacxBope 647o, a 9 c})(|)eKXHBHa 5 i KOHueHxpauHH hohob NOg' paBHa 
0,16 z-uonjA, 

437. PacxBopHMOcxb 6 epxo.^excBoJt cojih KClOg paBna 
0,52 MOAbjA npH 18°. KaKOBa scJjcfjeKXHBHaa KOHueuxpauHB hohob 
K* H ClOg B HacbimcHHOM pacxBope, ecan co.fib AHCCouHnpoBaHa 
B HGM Ha 75 7o? 

438. Onpeae/iHxe HopMa;ibHocxb pacxBopa cepHOKHc;iol! mcah 
CUSO 4 , B KOXOpOM 94 )(})eKXHBHa 5 I KOHUeHXpaUHH HOHOB MC^H paBHa 
0,02 Z-uoHjA, a KaH<ymaaca cxeneHb AHCCOunaunH cojih 40%. 

439. HafiiiHxe 9(Jicj)eKTMBHyio KOHueHxpauHH) hohob Mg" h Cl' 
B 207o-hom pacTBope xaopHCxoro MarnHfl MgCl 2 (yA. Bee 1,16), 
3HaH, qxo cojib AHCCOunnpoBaHa b 9xom pacxBope na 547o. 

440. Ajis OAHoro onuxa xpeOoBajicH pacxBop, coAepjKauiHft 
B 1 y? 0,5 MOJIB NaCl, 0,16 mojih KCl h 0,24 mojih K 2 SO 4 . 
B pacnopB>KeHHH jiaCopanxa 6 bijiH xojibKO NaCl, KCl h NagSO^, 
H3 KOXOpbIX OH H OpHrOXOBHA paCXBOp yKasaHHOFO BblUie coexaBa. 
KaK OH 9X0 CACAaA? 

441. AoKa>KHxe, qxo pacxBop, C 0 Aep>KamHfl b AHxpe 0,6 MOAa 
CUSO 4 , 0,25 MOAH Cu(NOg )2 H 0,35 moah K 2 SO 4 , xo>KAecxBeH 
c pacxBopoM, coAep>KauHiM B AHxpe 0,85 moah GUSO 4 , 0,6 moah 
KNOg H 0,1 MOAH K 2 SO 4 . 

442. KoHCxaHxa AHCcouMamiH oahoochobhoR MacAHHoR khcaoxu 
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CjHyCOOH paBHa 1,6* 10”*. KaKona Ao;i>KHa 6uTb crencHb ce 
aHCCouHauHH b 0,005yW pacTBOpe? 

443. Onpejiemne CTeaeHb AHCCOUHauHii x;iopHOBaTHCTOfl khcjiotu 
HCIO B 0,2 H. pacTBope, ec;iH ee KOHCraHia AHCcouHauHH 4 • 10”*. 

444. CxeneHb jiHCcouHauHH MypaubHHoK khc/iotu b 0,2 h. pac- 
TBope 3,2%. OapeAe/iHie KoncxaHTy ahccouhhuhh MypaBbHHOft 

KHC/IOXbl. 

445. CxeneHb ;iHccouHauHH yroabHOft KHcaoxbi no 1-ft cxyncHH 
(HgCOg H'-(-HCOg) b 0,1 h. pacxBope 0,173%. PaccqHxaflxe 
KOHCxanxy AHCCOUMauHH AaH STOW cxyneHH. 

446. Ka>KyLuaflCH cxeirenb AHCCouHauHii coaHHOfl KHcaoxbi b Hop- 
MaabHOM pacxBOpe 787o, b AeuHHopMaabHOM 927o- AoKa>KHTe, hxo 

coaflHoW KMcaoxbi oxiiOLucHHe — ^ ~ He BBanexcn nocxoan- 

[rlL^lJ 

HoW BeaHMHHoW, He saBHcameW ox KOHuenxpauHH pacxBopa. 

447. ripH KHKoW KOHLieHxpauHH pacTBopa cxenenb ;iHCCou.Ha- 
UHH asoxHCToW KHcaoTbi HNOg Oy^ex paena 207o» ec;iH ee koh- 
cxaHxa AHCCOUHauHH paena 5 • 10“^? 

448. B 0,1 H. pacxBope cxeiienb iiHCCOuHauHH yncycHOft khc- 
jioxbi l,327o, a co;iBHoW 927o. FIpH KaKoW KOHueuxpauHH pacxBopa 
cxencHb AHCCOUHauHVi yKcycnoW khc-toxu xoxce AOCXHrnex 92 7o? 

449. CKOJibKo Boabi naao npnOaBHXb k 300 ma 0y2M pacxBopa 
yKcycHoW KHc;ioxbi (AT = 1,8 * 10“^), MxoObi cxeneiib iiHCcouHauHH 
KMC/ioxbi yaBOHaacb? 

450. KaKoaa KOHueHXpaiinH hohob Bo;iopOAa b pacxBope Mypa- 
BbHHOfl KHC;iOXbI (/C = 2 • 10”^), eCVTH OHa a.HCCOUHHpOBaHa B HCM 

Ha 57o? 

451. BbiMHC/iHxe KOHuenxpauHio hohob Bo;iopoAa b 0,02/14 pac- 
TBOpe cepHHCxoW KHC/iOTbi, yHHXbiBafl To;ibKo 1-K) cxyneHb aHCCo- 
UHauHH, Rn?i KoxopoW KOHCxaHxa AHCcouHauHH paBHa 1,7* 10" ^. 

452. Bo CKo;ibKO pas yMeHbuiHxca KonueHxpauHH hohob boao- 
poaa, ec;iH k 1 ^ 0,2i14 pacxBopa yKcycHoW khc/ioxu npH6a> 
BMXb 0,1 MOJin yKcycHOKHcaoro naxpuB CHgCOONa, y Koxoporq 
cxerieHb anccouHaunH npH xaKOM paaOaBaenHM paBHa 807o? Koh- 
cxaHxy iiHCCOUHauHH yKCyCHoW KHcaoxbi npuMHxe paBHoW 1,8 *10“*. 

453. PaccHHxaWx^e KOHueHxpauHio hohob CHgCOO' b pacxRope, 
/iHxp KOToporo coaep>KHX 1 Mo;ib yKcycHoW khc/iotw h 0,1 mo;hi HCl, 
CMHxaa AHCCOUHauHio noc.neAHero no/iHoW. KoHCxanxy AHCCOunauHH 
yKcycHOft KHc;i0Tbi npHMHxe paBHOfl 1,8*10“*. 

3. npOHSBCAeHMe paCXBOpPIMOCTH 

Bo BCHKOM HacbiLUCHHOM pacTBopc, KOTopbifi conpHKacaexcH 
c TnepAOH (})a30H (ocaAKOM) pactBopeiiiioro BeuieciBa, HMeex 
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MGCTO paBHOBCCHe MOKAY BClUtCTBOM B pBCTBOpe H TCM >Ke 
BemecTBOM B ocaAKe. Ecjih pacxBopeHHoe BemecTBO cHAbHbiH, 
Majio pacTBopHMbift BJieKxpojiHT, HanpHMep Majio pacxBopHMan 
COJIb, XO HaCbimeHHblft paCXBOp COAep>KHX XOJIbKO OXAeJIbHbie 
HOHbl 9 XOH COAH, KOXOpbIG H HaXOAHXCH B paBHOBGCHH C OCHA* 

KOM,„a„pHMep C.SO. ==C.- + SO; 


N nranufl! 


■ nflrTRrtne 


ripouseedeHue KOHU,eHTpcmuCi uonoe muao pacTeopuMozo 
SAeKTpOAUTa, codepoKamuxcH e ezo nacbimenHOM pacreope, 
HBAHeTca eeAmmoU nocTOHHHod npu danmO. TeMtieparype. 
Bra BejiHHHHa HasbiBaeicH npouseedenueM pacTOopuMOcm 

^AGKxpoAHxa H o6biHHo o6o3Ha^aexcH 6yKBaMH TIP (hj^ oyK 

BOH L). HanpHMep, npoHSBeAeHne pacxBOpHMocxH CaS 04 bm- 
pasHXCH xaK: 

riPcaSO, - [Ca-] • [SOU 


B xex CAynanx, koxab npH AHCcounauHH MOACKyAbi sack* 
xpoAHxa noAynaexcH ABa hah 6oAee oAHHaKOBUx hohob, koh- 
UeHXpaUHH 3XHX HOHOB B BbipaJKeHHH npOHSBCAeHHH paCXBOpH- 
MOCXH AOAJKHbi 6 bixb BOSBeA^Hbi B cooxBexcxByioLHHe cxencHH. 

nPca 3 (P 0 a>=" [Ca--]* • [PO'i']* 


npoHSBeAeHHG pacxBopHMocxH xapaKxepHsyex pacxBOpH- 
Mocxb XBepAoro SAeKxpoAHxa npH abkhoh xeMnepaxype, Ha 
AByx oAHOXHHHbix COACH (nanpHMcp, CaS04 h BaS04) 6oAb- 
uicH pacxBopHMocxbio o6AaAaex xa coAb, y KOXopoH npoHSBe- 
ACHHC paCXBOpHMOCXH 60AbIlje. 

KoHucHxpauHH KaxcAoro H3 HOHOB B HacbimcHHOM p^acxBopc 
SACKXpOAHXa MOA<eX 6blXb HSMCHCHa, HO OpH 3XOM CCHAaC /KC 
HSMCHHCXCH H KOHUCHXpaUHH APyrOXO HOHa XaK, HXO npOHSBC- 
ACHHe KOHUCHxpauHH coxpaHHCx npoKHioio BCAHHHHy. FIoaxoMy, 
eCAH B HaCbimCHHblH paCXBOp SACKXpOAHXa BBCCXH HCKOXOpOe 
KOAHHCCXBO OAHOXO H3 HOHOB, BXOAHIAHX B COCXaB SACKXpOAHXa, 
XO KOHUCHXpaUHH APyrOXO HOHa AOA>KHa 6yAeX HSMCHHXbCn H 
Hacxb pacxBopcHHoro SACKxpOAHxa BbinaA^x b ocaAOK. 

TaKHM o6pa30M, paCXBOpHMOCXb SACKXpOAHXa nOHHAOeXCH 
ox BBCACHHH B paCXBOp OAHOHMCHHblX HOHOB. 

nOAbSynCb BCAHHHHOH npOHSBCAeHHH paCXBOpHMOCXH SACK- 
XpOAHXa, MOA<HO npOHSBOAHXb pHA Ba>KHbIX AAH XHMHKa 
paCHCXOB, CBHSaHHbIX C paCXBOpHMOCXbK) ABHHOrO SACKXPO- 
AHXa. 
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npOH3BeAeHHe paCTBOpHMOCTH HO^HCTOrO CBHHUa 
PbJj npH KOMHaTHofi xeMnepaxype 1,4- 10-*. PaccHHxaxb pac- 
XBopHMocxb 9xofl cojiH npH xoH Kc xcMnepaxype h KOHueHxpa- 
UHK) Kawfloro H3 ee hohob b HacumcHHOM pacxBope. 

P e III e H H e. PbJ2 flaccouHHpyex b pacxBope Ha hohh Pb" 

H J . TaK KaK H3 KaHcjofl MOJieKyjiu Ho^iHCxoro cBHHua nojiy* 
vaexcH 1 HOH Pb" h 2 Hona J', xo KOHucHxpauHH hohob Pb", 
BbipaxcHHaH B rp^BMMHOHax Ha JiHxp, paBHa obiuefi KOHuenxpa- 
HHH pacxBopeHHOH co;iH, a KOHuenxpauHH hohob J' b rbs pasa 
6o;ibme. 

06o3HaHHM MOJiapHyio KOHueHxpauHio nacumcHHoro pac- 
XBopa HOAHCxoro CBunua nepea x. Toraa 

[PbJJ=jr [Pb-]=Ar [J']^2x 
nPpbj, = [Pb--] • [J']»= 1,4 . 10-* 

rioncxaBJiHH ciofla KOHuenxpauHH hohob, BHpaweHHue nepea x 
nojiyaaeM 

ix* = 1,4 • 10-« X* = 0,35 • 10-® = 3,5 • 10-» 

Ji:= ^3,5 • 10-» = ^3^ . 10-3 = 1^5 . jq-* 

PacxBopHMocTb BemecxBa npH Aannofl xeMnepaxype H3Me- 
pnexcH KOHueHxpauHefi ero HacbimeHHoro pacxBopa. Cjicao- 
BaxejibHO, pacTBopHMocxb PbJj paBHaexca 1,5 • 10-^ MOAbjA- 
[Pb ] = 1,5 10~® z-uohIa; [J'] = 3 • 10“* z-uohIa. 

npHMep 2. PacxBopHMocxb THApaxa okhch Marann Mg(OH)j 
npH 18° paBHa 2 10—* MOAbjA. HaftxH npoHSBeAeHHe pacxBopn- 
MOCXH Mg (OH) 2. 

P e m e H H e. OOmaa KOHuenxpauHa HacbimeHHoro pac- 
XBopa THApaxa okhch Manma pasna 2 10-* MOAbjA. Hpa ahc- 
couHauHH H3 1 MOJieKyjibi Mg (OH) 2 nojiyqaioxca 1 hoh Me** 

H 2 HOHa OH'. ^ 

CjieAOBaxejibHO 

[Mg--] = 2 • 10-« z-uoHjA [OH'j = 4 • 10-* z-uoHjA 
nPjvig(OH), = [Mg--] . [OH'j* 

noACxaBJiaa ciOAa BeAHHHHbi KOHiienxpauHfi hohob, noAynaeM 
nPMg(OH>,==‘2 . 10-4 , (4 . 10-4)2 3 2 . 10-11 

ripHMep 3. Bo CKOJibKO pas pacxBopHMocxb maBeJieBOKHC- 
jioro KajibiiHa CaC204 b 0,05 M pacxBope maBejiesoKHCJioro 
aMMOHHa (NH4)2C204 Menbiue, neM b hhcxoh boa6, ecjiH Kascy- 
maaca cxenenb AHccounauHn (NH4)2C204 npn sxhx ycjioBHax 
70%, a npoH3BeAeHHe pacxBopHMocxH CaC204 paBHo 3,8' 10-*? 
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P e III e H H e. BbiqncjiHM cnepBa pacTBopnMocTb maaejiCBO- 
KHCJIOrO KaJIbllHH B ^HCTOH BOfle. OSoSHaHHM MOJIHpHyK) KOH- 

ueHxpauHK) HacbimcHHoro pacxBopa CaC204 qepea x. Tan kbr 
MOJiCKyjia inaBejiCBOKHCJioro KajibUHH AHCCouHHpyex na ;iBa 
HOHa, xo KOHucHxpauHfl Ka»Aoro h3 hohob xojkc 6 yflex x. Ox- 
CK)Aa, npHHHMaa bo BHHMaHHe BejiH^Hny nponsBeAeHHH pacxBO- 
PHMOCXH CaC204, HMeeM 

a :^ = 3,8-10-® •^ = ]/3,8 • 10“* =6,2 • 10“* 


CjiejoBaxejibHO, pacxBopHMOcxb maBejieBOKHCJioro Ka;ibu,Ha 
B qHCXOH BOAC paBHHexcH 6,2 • 10 -s MOAbU. 

HaSfleM xenepb pacxBopHMOcib xoft me cojih b O.OSAf pac- 
XBope luaBejicBOKHCJioro aMMoiiHH. 06o3HaqHM ee qepea y. 
Tor^a KOHueHxpauHH hohob Ca" b pacxBope xoJKe 6yflex y. 
Mxo jKe KacaexcH hohob C2O4", xo hx KOHueHTpauHn cjiaraexcH 
H3 BejiHqHHbi y h KOHueHxpauHH HOHOB C2O4" B 0,05Af pacxBope 
(NH4)2C204, paBHOfl (b cooxBexcxBHH c ycaoBneM saaaqn) 
0,05 < 0,7 = 0,035 z-uohIa. OnHaKO BBHjiy oqeHb Majiofi bbjih- 
qHHu y no cpaBHeuHro c 0,035 eio moh<ho npn pacqexe npene- 
6peqb H CHHxaxb, qxo [C2O4"] = 0,035 e-uonU. 

TaK KaK npoHSBefleuHe KOHiieHxpauHH hohob C 204 ^‘' h hohob 
Ca ^HOJIJKHO paBHHXbca npoHSBeaeHHK) pacXBOpHMOCXH 
CaC204, xo 


0,035 . 8,8 . 10-9; i^09 • lO'^ 


TaKHM oOpaaoM, b jiHxpe pacxBopa, HacHuieHHoro no oxho- 
ineHHK) K CaC204, 6yaex coAepHiaxbca 1,09 • 10 -^ mojth CaC204. 
CpaBHHBaa 3 xy BejiHHHHy c HaHAeHHoS panee ( 6,2 10 -®), 
MU BHAHM, qxo paCXBOpHMOCXb CaC204 yMCHbUIHAaCb B 


6 , 2-10 


,-s 


1,09-10 


— paa, X. e. npH6AH3HxejibHo b 570 paa. 


ripHMep 4. IlojiyqHTCH jih ocaaoK cepnoKHCAoro KaAbUHH 
CaS04 npH CMeuiHBaHHH paBHux oO-beMOB 0,02 h. pacxBopoB 
CaCl2 H Na2S04? npoHaseACHHe pacxBopHMOCXH CaS04paBHo 
2,3 - 10” 


P e m e H H e. Tax khk oOteM noAyqaeMOH cMecH b abh paaa 
OoAbuie, qeM oOteM KaHCAoro na Baaxux pacxBOpOB, xo nocjie 
CMeuiHBaHHH KOHueHxpaiiHH Bcex HOHOB cxanyx b ABa paaa 
MeHbUie, qeM ohh 6biAH b hcxoahux pacxBopax. CuHiaa, qxo 
COAH nOAHOCXbK) AHCCOllHHpOBaHbl, HMCCM 


[CaCljl == [Ca -j =0,01 • 0,6 = 5 • 10-* 


[NajSO^l = [SO" ] = 0,01 . 0,5 = 6 • 10-=> 


137 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


OTcioAa 

[Ca-] . [SOJ =»(5 • 10-3)2:= 2,5 • lO"* 

3tot packer noKasbiBaer, uto ripoHSBeAeHHe KOHueHTpaunfl 
HOHOB Ca" H SO 4 " B nojiyqeHHOM nocjie CMeiuHBanHH pacTBOpe 
MCHbiiie npoHSBeAeiiHB pacTBopHMocTH CaS 04 Cjie- 

AOBaxejibHo, no oTHomeHHio k CaS 04 pacisop OyA^x Henacbi- 
UXCHHblM, H OCaAKa HB nOJiy^HTCH. 

SAAAHH 

454. PacTBopHMOCTb HOAHCToro cBHHua PbJg npH 18° pas- 
HHercH 1,5 • 10“3 MOAbjA, PaccHHTattxe KOHueHipauHH hohob 
CBHH ua H HOAa B HacbimeHHOM pacTBope PbJg, npHHHMaa ahcco- 
UnauMK) ero nOJinott. 

455. PacTBupHMOCTb yrJieKHCJioro Kaabuna CaCOg npH 18° 

paBHa MOAb I A. BbiHHcaHTe nponsBeAenHe pacTBopn- 

MOCTH CaCOg. 

456. Paci BopHMocTb OpoMHCToro cBHHua PbBr 2 npw 18° pasna 
2,7 • 10“2 MOAbjA. BbiMHcanie npoMSEeACHHe pacxBopHMocxH axofl 
co;iH. 

457. B 500 MA BOAbi npH 18° pacxBopnexcB 0,0165 z xpoMO- 
BOKHCaoro cepeOpa Ag 2 Cr 04 . HeMy paBHO npoH.^BeAeHHe pacreo- 
piiMocxH Ag 2 Cr 04 ? 

4^)8. KoHueHTpauHH hohob F' b HacbiuiCHHow npw 18° paoBope 
^TopHCXoro KaabUHH CaFg paBHa 4 • 10—* z-uonjA. HaflAHxe npOHS- 
BCAeHHe pacTBopHMOCTH CaFg. 

459. fl/ia pacxBopeHHB I z HOAHCxoro CBHHua PbJ 2 npn 18° 
TpebyexcH 1470 ma boah, Ha^AHxe npOHSBeAeuHe pacxBOpHMOCXH 
9X0^^ COAH. 

460. npoHBBeAeHHe pacTBopHMOCXH vrAeKHCAoro KaAbUHH CaCOg 

paBHO 1,7 • 10-3. CKOAbKO PpaMMOB CaCOg COAep}KHTCfl B AHxpe 
iiacbiiucHHoro pacxBopa? 

461. npoH 3 BeAeHHe pacxBop’aMOcxH OpoMHCxoro cepeOpa AgBr 
paBHO 3,6 • 10“^3, CKOAbKO rpaMMOB cepeOpa b bhac hohob coAep- 
>KnxcH B AHxpe HacbiiueHHoro pacTBopa sxott coah? 

462. npoHSBeAeHHe pacxBopHMOCXH cepnoKucAoro cepe6pa 
Ag 2 S 04 paBHO 7 • 10“3 . HaftAHxe pacxBopHMOCXb coah h BbipasHxe 
ee B MOAflx Ha AHip h b rpaMMax na AHxp. 

461. CKOAbKO BOAbi noxpeOyexcB aab pacTBOpeHHH npn komhat- 
HOft iCMnepaxype 1 z yrACAHCAoro bapun BaCOg? npOH3BeAeHne 
pacTRopHMOCxM BaCOg paBHO 1,9 • 10“^ . 

464. CKOAbKO rpaMMOB CepHOKHCAOrO CBHHUa PbS 04 MO>KHO 
pacTBOpHTb npH oObiKHOBeHiioil TeMnepaxype b \ A boau, ecAH 
npouaseACHiie pacxBOpHMOCxH PbS 04 paBHO 2,3 • lO"®? 
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465. npOH 33 eAeHHe paCTBOpHMOCTH CepHOKHCJIOrO CrpOHUHH 

SrSO^ pnBHO 3,6 • . 06pa3yeTCH ;ih oca^OK SrS 04 , ec;iM 

CMCuiaTb paBHue 06 'beMLi 0,002 h. pacTBOpOB SrClj h K 2 SO 4 ? 

466. Bo CKo;ibKO pas yMenbuiHrcfl KOHueHTpauna hohob cepe6pa 
B HacbimcHnoM pacTBope AgCl, ecji^i npHOasHXb k HCMy cto/ibko 
co/iflHofi KHCJiOTU, 4To6bi KOHueHTpauHB HCl B pacTBope CTa;ia 
paBHOft 0,03 MOAbjA? FlpOHSBeAeHWe paCTBOpnMOCTH X/IOpHCTOrO 
cepeOpa pasHO 1,2 • 10“^®. 

467. ripoHSBeAeHHe pacTDOpHMOCXH cepHOKHc;ioro cepe6pa 
AggSO^ paBHO 7 • 10~^. OOpasyexoi ;ih ocbaok, ecJin k 0,02 h. 
pacxBopy AgNOg npHOasuxb paonbitt o&heu HopMaabHoro pacxBopa 
cepHOft KHc;ioxbi? 

468. ripoHSBejieHHe pacxBopuMocxH x/iopHcxoro CBHHua PbClj 
paBHO 2,3 • 10“"^. OOpasyexca nn ocaiioK PbClg, ec;iH k 0,1 h. 
pacxBopy Pb(NOg )2 npnOaBKXb paBHbifl ob^eM 0,4 h. pacxBopa 
NaCl? 

4. HoHHbie peaKUHH h ypaBHCHHfl 

PeaKUHH B pacTBopax s.aeKxpojiHxoB obbiHHo saK-niOMaFOxcH 
BO BSaHMOAeHCTBHH Me>K;iy HOHaMH paCXBOpeHHbIX BemeCTB. 
XOTH bOJIblllHHCTBO 9THX peaKUHH npHHaU^lGJKHX K XHOy XaK 

iiasbieaeMbix peaKunfi obMena, ho c xohkh speHHH hohhoh xeo- 

pHH CyiUHOCTb HX CBOAHTC5I K COeAHHCHHIO HOHOB B MOJieKyjlbl 
HOBbIX BeUXeCTB. OuHaKO COeUHHeHHe hohob MO^KCT npOHSOHXH 
xojibKO B TOM cJiyuae, ecjin obpasyFonieecH HOBoe BemecxBo 
TpyUHO paCTBOpHMO HJIH HEJIHOTCH CJiaOblM BJieKTpOJIHTOM. Ho- 
STOMy o6fl3aTe.nbHbiM ycjiOBHCM xeqeHHH peaKUHH obMena 
Me>KAy ojieKTpoJTHxaMH B pacTBopax HBAHexcH obpaaoBaHHe 
rpyuHO pacTBopHMbix H.nH cjiabo uHCcouHHpyioiUHx BemecxB. 

ripHMep 1. PeaKUHH MOKuy xAopncTbiM KajifaUHeM H yrjie- 
KHCJibiM HaxpneM b boahom pacxBope BbipaHiaexcH CAeAyiouiHM 
MOAeKy.anpHbiM ypaBHeiineM 

CaCl 2 = J, CaCOg — |— 2 NaCl 

PaCTBOp CaCl 2 , KBK paCTBOp CHAbHOrO 9AeKTpOAHTa, COAep- 
KHT TOAbKO HOHbl Ca" H Cl'. TOHHO IBK >Ke H Na2C03 HOA- 
HOCTbfO AHCCOUHHpOBaH B paCTBOpe Ha HOHbl Na‘ H CO 3 ". 
ripH CMeUIHBailHH 3THX AByX paCTBOpOB HOHbl Ca" H CO 3 " 
CBHSbiBaioTCH Apyr c ApyroM H obpasyioT npaKXHqecKH Hepac- 
TBOpHMblH B BOAe CaCOa, KOTOpblH H BbinauaCT B OCaAOK, VKa- 
saHHbie B MOAeKyAHpHOM ypaBHCHHH peaKUHH MOAeKyAbi NaCl 
B AeHCTBHXeAbHOCTH HC ObpasyiOTCH, TBK KBK NaCl CHAbHbift 
SAeKXpOAHT H MO>KeT CyiUeCTBOBaXb B paCTBOpe TOAbKO B BHAG 
HOHOB. CACAOBaieAbliO, XHMHHCCKOe BSaHMOAeHCTBHC HpOHC- 
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xoaht TOJibKo MexcAy HonaMH Ca*’ h COa'^; hchbi jkc Na* h 
Cr KaK 6brJIH CB060AHbIMH B paCTBOpaX AO HX CMeiUHBaHHB, 
TaK H ocxajiHCb CBo6oAHbiMH nocjie CMeuiHBaiiHH, T. e. HHKaKoro 
y^acTHH B peaKUHH He npHHKMajiH. Ha ocHOBaHHH CKaaaHHoro 
npoHCxoAHLuyio peaKUHio moh<ho H3o6pa3HTb ypaBHeHMCM 

Ca- + CO’'== I CaCOg 

3to ypaBHCHHe HasbiBaeiCH uohhhm ypaeuenueM peaKUHH. 
Oho npome MOJieKyjinpHoro ypaBHenHH h b to me BpeMH ro- 
pasAO TOHHee nepeAaex cymHocxb npoHCxoAnmen peaKUHH. 

npHMep 2. PeaKUHH Memuy euKHM HaxpoM h cojihhoh khc- 
jiOTOH (peaKUHH HeftxpaAHsauHH) BbipamaexcH b MOJieKyAHpHOH 
(J)opMe ypaBHCHHeM 

NaOH + HCl = NaCI + HgO 

Kbk h b npcAbiAymoM Cjiyuae, pacxBopbi hcxoahhix BeiuecxB 
NaOH H HCl coAepmax xojibko hohm sthx BeiuecxB. Tan KaK 
NaCl xome ghjibhuh sjieKxpoJiHx, to npH CMeuiHBaHHH pacxBo- 
pOB CBH3bIBaTbCH Apyr C ApyrOM 6yAyT TOJIbKO HOHbl H* H OH', 
o6pa3yH MOAeKyjibi onenb cJia6oro sjieKxpojiHxa — boah. Oopa- 
soBaHHe 9 XHX MOJieKyA H o6ycjioBJiHBaeT TeneHHe ashhoh peaK- 
UHH. TaKHM o6pa30M, cyiUHocxb ee Momex 6biTb Bbipamena 
HOHKbIM ypaBHeHHeM 

H* + 0H'*=H20 

TaKHM me ypaBHenneM BbipasHxcH, oneBHAHo, h Aio 6 aH 
peaKUHH HeHTpaJIH3aUHH CHJIbHOH KHCJIOTbl CHJIbHbIM OCHOBH- 
HHeM. 


Ecjih B3HXbie A^^H peaKUHH BeiuecTBa npeAcxaBJiHioT co6oft 
CHJibHbie, jierKo pacxBopHMbie sjiCKTpojiHTbi, TO HOHHoe ypaBHe- 
HHe peaKUHH Bcerua HMeeT thkoh bha, KaK b npHBeAeHHbix 
Bbiuie npHMepax: b JieBOH ero HacxH yKaabiBaiOTcn BCTy- 
naioiuHe bo BaaHMOAencTBHe HOHbi, b npaeoH — o6pa3yioLUHecH 
H3 HHX CAa6o AHCCOUHHpyiOmHe HJIH MajIO paCTBOpHMbie COeAH- 
HeHHH. HcXOAHbIMH BGIUeCTBaMH A‘-^H THKHX peaKUHH HBJIHFOTCH 
HOHbl, npoAyKTaMH peaKUHH — MO,neKyjibi cJia6oro sjieKxpojiHTa 
HAH KpHCTaAAbi xpyAHo pacTBopHMOTO BeiuecxBa. 

HecKOAbKO CAomHee npoTeKaioT peaKUHH b xex CAynanx, 
KOTAB OAHO H3 B3HTbIX AAH peaKUHH BCIUeCTB CAa6bIH HAH 
MaAO paCTBOpHMblH SAeKTpOAHT. XOTH H SJXeCh HCnOCpeACTBeKHO 
B3aHMOAeHCTByiOT APyr C ApyrOM TOAbKO HOHbl H CyiUHOCTb 
peaKUHH SaKAFOnaeTCH B HX COeAHHCHHH, OAHaKO B OTHOmeHHH 

CAa6oro hah mhao pacTBopHMoro SAeKTpoAHxa hcxoahhim Be- 
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lUecTBOM cjiciiycT c^HTaTb ero MOJieKyjiw, hjih KpHcra^iJibi, a He 
HOHbi, xaK KaK B MOMCHT HaHajia peaKUHH B pacTBOpe HMeerca 
/iHuib HHHTO>KHoe KOJiHHecTBO HOHOB, ocxajibHbie Hce o6pa- 
syioxcH B npouecce peaKUHH. B cbhsh c bxhm h HOHHbie ypao- 
HeHHH raxHX peaKUHH HMeiOT Apyroii bha. 

npKMep 3. npH CMeiUHBaHHH paCTBOpa CJia6oii CHHHJIbHOfl 
KiiCJiOTbi HCN c pacTBopoM CAKoro Harp a npoHcxoAHT peaK- 
UHH, BbipajKaeMan b MOJieKyjinpHofl $opMe ypaBHCHHeM 

HCN + NaOH = NaCN + 

PaCTBOp CHHHAbHOH KHCJIOTbl COAepjKHT FJiaBHblM 06pa30M 
MOJieKyjibi HCN, HaxoAHiuHecH b paBHOBecHH c onenb nefioAb- 
UIHM KOAHHeCTBOM HOHOB H* H CN' 

HCN;±H* + CN' 

riocAe npH6aBAeHHH k STOMy pacTBOpy iubao^h rHApOKCHAbHbie 
HOHbl nOCACAHen Ha^HHaiOT BSaHMOA^HCTBOBaTb C BOAOpOAHbIMH 
HOHaMH KHCAOTbl, CBHSbIBaHCb C HHMH B MOACKyAbl BOAbl. Ho 
yxo;i HOHOB H’ h3 pacxBopa napymaex yKaaaHHoe Bbime paBHo- 
BecHe, BbisbiBan AHCcouHauHio hobux MOACKyA HCN, h thkhm 
o6pa30M nocrencHHO bch CHHHAbHan khcaotb AHCcouHHpyer, 
a oSpasypoiUHecH HOHbi H* npespaiuaioTCH b BOAy. 

Jljin paccMarpHBaeMOH peaKUHH hcxoahhimh BemecTBaMH 
HBAHFOTCH MOACKyAbl HCN, HOAHOCTblO AHCCOUHHpyiOIUHe 

TOAbKo B npouecce peaKUHH, h rHApoKCHAbHbie hohm lucaohm, 
c caMoro HanaAa peaKUHH HMeioiUHecH b pacxBope b HeoSxo- 
AHMOM KOAHHeCTBe; npOAyKXaMH peaKUHH, KpOMe MOACKyA 
BOAbI, HBAHIOTCH eiUC H HOHbi CN', 0CB060AHBIIIHeCH H 3 MOAe- 
KyA CHHHAbHOli KHCAOTbl. OoSTOMy HOHHOe ypaBHCHHC AaHHOfi 
peaKUHH aanHCbiBaexcH xan: 

HCN + OH'^CN' + HaO 

AHaAorHHHbifl BHA HMccx HOHHoe ypaBHCHHe H B xoM cAy^ac, 
KOFAa OAHO H3 B3HXbIX BeiUGCXB MBAO paCXBOpHMO B BOA© H 
B HanaAe peaKUHH HaxoAHXCH b ocbakc. 

npHMep 4. PeaKUHH pacxBopeHHH XHupaxa okhch jKejieaa 
B CO./IHH0fl KHC^IOXe BbipajKaeXCH MO/ieKyjIHpHblM ypaBHCHHeM 
Fe(OH), 4- 3HC1 = FeCl, + 3H,0 

TeueHHC peaKUHH o6ycjiOBjiHBaexcH o6pa30BaHHeM MOJieKyji 

BOAbl H3 HOHOB H’ H OH^ Ho B TO BpeMH KBK BCe HOHU BOAO- 

poAa c caMoro uauaua peaKUHH HiueioxcH b pacxBope b cbo6oa- 
HOM COCXOHHHH, HOHU XHApOKCHAa o6pa3yiOTCH B AOCXaXOHHOM 
KOAHUeCTBe TCWIbKO B UpoueCCC peaKUHH H 3 nOUTH UepaCTBOpH- 
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Moro B BOAS THApaxa okhch jKejiesa. OoCjieAHHft b momcht 
H a’^ajia peaKUHH naxoAHTCH b ocaA^e b paBnoBecuH c nH^TO>K- 
HUM KOAHHeCTBOM HOHOB Fe"' H OH', nepeUieAlUHX B paCTBOp 

Fe(OH)3 Fe-- + 30H' 

B OCrTKC B paCTBOpe 

OoCJie npHAHBaHHH KHCJTOTbl HOHbl FHApOKCHAa Ha^HHaiOT 
CBH3biBaTbCH c HOHaMH BOAopoAB, HapyuiaH yKaaaiiHoe paBHOBe- 
CHe H BbI3bIBaH paCTBOpCHHe HOBbIX KOJIH^CCTB Fe(OH)3. Ho- 
CTeneHHO secb ocaAOK pacTBopncTCH, h b to Bpeivin ocbo6o- 
>KAaK)TCH BxoAHiuHe B ero cocraB hohu Fe 

TaKHM o6pa30M, hcxoahumh BeiAecTBaMH upii paccMaxpu- 
BaeMOH peaKUHH hbahiotch MOAeKyjibi ruApara okhch Hce^esa 
H HOHbl BOAOpOAa, 3 npOAyKXaMH peaKUHH — HOHbl Fe " H MO- 
ACKyAbl BOAbl. HoSTOMy B HOHHOH (f)OpMe peaKUHH 
6biTb H3o6paHceHa ypaBiieimeM 

Fe(OH)g + 3H' = Fe**' + 

Hcxoah h 3 Bcero BbimeHSAOKeniioro, mo>kho peKOMeiiAO- 
Baxb CACAyiOUI^HH nopHAOK COCXaBAeilHH HOHHbIX ypaBHeHHH. 

1. CocxaBHXb MOACKyjiHpHoe ypaBHCHHe paccMaxpHBaeMOH 
peaKUHH, HanpiiMep peaKUHH pacTBopenHH FeS b coahhoh 
KHCAOXe 

FeS 4- 2HC1 = FeCls + HgS 

2. nepenHcaxb sxo ypaBiieuHe, noKasas BeiuecxBa, npaKXH- 
HecKH HepacxBopHMbie b boag (FeS) h cAa6o AHCcouHHpyiouiHe 
(H 2 S), b BHAe MOJieKyA, a ocxaAbHbie b bhac hohob 

FeS + 2H' + 2C1' = Fe’ ’ + 2Cl' -f HgS 

3. HCKAK)HHXb OAHHaKOBbie HOHbl, BCXpeHaiOIUHeCH B paB- 
HOM HHCAe B ACBOH H HpaSOH HaCXHX ypaBHeHHH, KBK HC yHB- 
CTByiomne b peaKUHH (hohu Cl') 

FeS + 2H’ = Fe ’4-HaS 
3AAAqH 

npH peuicHHH saAa’i axoro pas (eaa pyKOBoacTByRiecb AaHHtiMH 
0 paexBopHMocTH Ba>KHeftiHHx coHcfl, HpHBeneHHbiMH B Ta6;iMue 
Ha CTp. 58. 

469 . BbipasHxe hohhumh ypaBHcuHBMH peaKUHH: 

Pb(N03)2 4- 2KJ = i PbJj + 2KNO, 

Ba(OH>, + 2HNO, = Ba(N08)j + 2HjO 
2Cr(,OH), + 3 HjSQ 4 =■ Cr/SO*), + 6 H ,0 
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470 . BbipasHTe hohhumh ypaBneuHtiMH peaKUHH: 

NajS -|- HjS 04 = NajSOi + HjS 

Cd(OH), + 2Ha = CdCl2 4-2H20 

H2SO4 + 2 KOH = K2SO4 -f- 2H2O 

471 . CocTaBbTe MOJieKya^ipiibie h HOHHbie ypaBHCHHH cjicjiyio- 
iHHX peaKUHft: a) BaawMojiefiCTBHH Me>K;iy AlClg h Ag2S04; 6) neft- 
TpaaHsauHH c;ia6ofl yKcycHOtt KHc;ioTbi CHgCOOH me/io^bra; b) 

CTBHH cepoBOAopoAa HgS Ha pacTBop NiCIg; r) pacTBopeiiHsi 
Mg(OH)2 B asoTHOfl KHcaoxe. 

472 . BbipasHie HOiiHbiMw ypaBneHHHMH cae;iyiomHe peaKUHH: 
a) pacTBOpcHHe FeS h Fe(OH)g b cepHoft KHcaoxe; 6) Hef^TpaaHsa- 
UHio caaCoft asoxHCTOft KHCJioxbi HNOj cakhm naxpOM; b) AeftcxBHe 
mejiOMH Ha pacxBop CuSO^. 

473 . CMeiHHBaiOT nonapno pacxBopbi cae;xyiomHX cojiefl: NagPO^, 
CUSO4, ZnCIg H K2S (Bcero uiecrb KOM6HHauHfi). yKaxcHxe, b KaKHX 
CflyMaax npOHSOfiayx peaKuHH, h BbipasHxe nx hokhumh ypaBHeHHSMH. 

474 . BbtpasHxe hohnumh ypaBHCHHBMH peaKUHH pacxBopeHHH 
ZnS H Zn(OH)2 b coJiHHOft KHcaoxe h peaKUHH, npoHCxoaBiune 
npH CMeiHHBaHHH pacxBopa Ba(OH)2 c pa^xBopaMH FeClg h MgS04. 

475 . CMeiHHBaiox nonapHo pacxBopbi cjie/iyiomux sJieKxpo/iHxoB: 
Pb(NOg)2, NagS, CUSO4 H KCl (Bcero luecxb KOMOnHauHfl), B kbkhx 
cayMaax npoHsofiayx peaKUHH? CocxaBbxe nm hhx MoaeKyawpiibie 
H HOHHbie ypaBHtHHH. 

476 . CocxaBbxe MoaeKyaapnbie h HOHHbie ypaBHeHna peaKUHfl, 
npOHCxoAHmHX b pacxBopax MOK^y: cepoBOAopo^OM h cyabcj^axoM 
HHKejHi; rHflpoKapCoHaxoM KajiHH h e^KHM kb.jih; rHApaxoM okhch 
>K e;ie 3 a h aaoxHofl KHcaoxoft. 

477 . CocxaBbie MoaeKyaapnue h HOHHbie ypaBHeHna peaKUHf!, 
npoieKaiomHx no cxeiwaM: 

CuClj + NaOH Cu(OH)2 + NaCl 

BIClg+HaS-^ i BijSg + HCl 

NaHCOj + NaOH NaaCOj-j- H2O 

478. CocraBbTC HOHHbie ypaeHeHHJi peaKUHfl, HAyiiXHX no cxeNiaM: 

NagCOg + HCl NaCI + H20-{>^C02 
Pb(CHgC00)2 + HN03 Pb(NOg)2 + CHgCOOH 
Ca(OH)2 + H2COg Ca(HC0,)2~|-H20 
MgOHCl + HCl MgClj + HjO 
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479. BbipasHTC MOJieKy/iapHWMH ypaBHeHHJiMH peaKUHH yitmuy 
cjieAyiomHMM BemecTBaMH b pacTBOpax: CaClg h (NHJ^COg; QSO^ 
H Na^COg; Ca(N08)2 h NagCOj*, CaBfg h K 2 COJ. B neu saK/iio- 
MaeTCH cymHOCTb bthx peaKUHfl? Khkhm oahhm hohhum ypasae- 
HHCM BCe OHH MOPyX 6bITb Bbipa}KeHbI ? 

480 . BbipasHTe homhumh ypaBHCHHAMK peaKumr, npoTeKaEomae 
B pacTBopax Me>K;iy: a) KapSonaxoM 6 apHH h cepHoft khc/iotoA; 
6 ) HepacXBOpHMUM B BOJie OCHOBHbIM HHTpaxOM BHCMyxa H COJIfl- 
HOfl KHCJIOXOft; b) PHApaXOM OKHCH 6 apHH H X;iOpHCTbIM HHKe.aeM. 

481 . rioA^epHxe raxHe BemecxBa, BsaHMOAeflcxBHe ueyKjiy ko- 
TopwMH B BOiiHbix pacxBopax Bbipa>Ka;iocb 6bi cje^yiomHMH hoh- 
HblMH ypaBHCHHHMH: 

NO’+H- = HNOj 
Cu- + 20H' = 1Cu(0H)2 

HanHuiuxe cooxBexcxByiomHe Mo;ieKy;iHpHbie ypasHeHHB. 

482 . noA^epHxe MOJieKy;i 5 ipHbie ypaBHCHHH jinfi peaKUHft, ko- 
Topbie Bbipawaioxca CJiejiyiomHMH hohhbimh ypasHeHHAMH: 

Pb“ + 2J' = | PbJj 

Ba** COg = I BaCOg 

Fe*- + 30H' = lFe(OH)g 

483 ^ CocxaBbTe no ;iBa no;iHux (Mo;ieKy;iBpHbix) ypaBHeHHH 
iWH KaxcAOft H3 CJiejiyiouxm peaKunfl: 

Cu- + H2S = iCuS + 2H- 

Mg(OH)2 + 2H- = Mg* • + 2H3O 

Ca- + CO''- jCaCO, 

5 . BoAOpOAHbifl noKaaarejib 

B nncTofi Bo^e HeKoxopaa, xoth h onenb HesHanHTejibHaa, 
aacTb MOJieKyji H2O AHCcouHHpoBana na hohu 

HgO H- + OH' 

HsMepeHHHMH ycTanoBJicHO, ^to npn KOMHarHofi xeivinepa- 
Type (xonnee, npn 24°) KOHuenxpauHH kbk BOAOpoAHbix, xaK h 

FHApOKCHAbKhlX HOHOB B HHCXOH BOAC paSHa 10 “^ e-UOHjAl 

[H*] = [OH'J « 10-^ t’UOHjA 
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npOH3Be;ieHHe KOHUeHXpaUHH BO/lOpO^HUX H FHflpOKCHJIb- 
HblX HOHOB BOflbl HaSblBaeTCH UOHHbLM npOUSeedcHUeM Bodbl H 
HHCJICHHO paBHO 10~'\ HoHHOe npOH3BefleHHe BOflbl eCTb BCJIH- 
MHna nocTOHHuaH He tojibko ajih bojiu, ho h hjih pa36aBjieH- 
Hbix Bo/iHbix pacTBopoB ;/Ho6bix BcmecTB. 06o3iiaMHB ero 
lepea Kn,o, mokcm Hanucarb: 

K„,o = [H-1 . [OH'] = l0-« 


Cxporo roBopH, Kh.o = 10-'< mnbKo npn 24°. C noBbiuie- 
HneM TeMneparyphi Kh^o yBejinwHEaercH, c noHn>KCHneM — 
yMCHbiuaeTCJi. 0.aHaKo jiJia pacMetoB, othochuihxch k KOMHar- 
HbiM TeMnepaxypaM, mowho bo Bcex c.nyqaHx npHHiiMaxb Kho 
paBHbIM I0~'^ " 

PacTBopbi, 8 KOTopbix KOHi^eHTpanuR eodopodHbix u eudpo- 

KCUAbHblX U0H06 OOUHCLKOSCL U PCIBHCI 10 ^ Z-UOHI A, HQ'iblBQ-fOTCH 
HeUTpaAbHblMU paCTBOpaMU. B KHCJIbIX pacxBopax 
B mejioHHbix, HaoCopox, [OH']>[H-]. Ho Kax 6bi hh MeHa.nHCb 
KOHueHxpauHH H’- H OH'-hohob b pacxBope, npoHSBeaeHHe hx 
ocxaexca nocxoaHHUM, paBHUM floaxoMy, anaa KOHuen- 

xpauHK) ojrforo h3 hohob boau, jierxo paccHHxaxb h KOHiteHxpa- 
UHK) Bxoporo HOHa: 


[H] 


10-’^ 

[OH'j 


[OH'j = 


10-1" 

[H] 


HanpHMep, ecjiH [H'] b KaKOM-JiH6o pacxBope pasna 
2* 10-5 e-uoH/A. TO [OH'] = 10-'^ : 2 10-"® = 5 10-'» 2 -uohIa: 
ecjiH [OH'] = 10-® e-uoH/A, xo [H’j = 10-" z-uoh/a, h x. a. 

TaKHM o6pa30M, peaKUHH jiioOoro BOiinoro pacxBopa, cxe- 
neHb ero khcjioxhocxh H.riH mejioHHOcxH, Moxcex 6bixb KolnHHe* 
cxbchho oxapaKxepH30BaHa KOHueHxpauHefi xojibKO oahopo h 3 
HOHOB BOflbi. ripHHHXo xapaKxepH30Baxb ee KOHneHxpauHeft 
HOHOB BOilOpOAa. 

Ho MHOFHM cooSpaKeHHHM oKasajiocb yaoSnee BMecxo koh- 
ueHxpauHH BOAopoAHbix hohob yxaabiBaxb B3HXbm c oSpaxHUM 
3HaKOM noKaaaxejib cxeneHH, b Koxopyio nyjKHo B03BecxH 
. HMCJio 10, HxoObi nojiyHHXb HHCJiOBoe 3HaMeHHe KOHuenxpauHH. 
3xa BejiHHHHa nasbiBaexcH BodopodnbiM noKasareAeM h o 6 o- 
3HaMaexcfl chmboaom pH. HanpHMep, ecAH [H’] = 10-® e-uonU, 
TO pH = 6; ecAH [H'] = 5 10-® hjih, qxo xo H<e, lO-^’® z-uohIa’ 
to pH = 2,3 H X. A. 


JleFKO BHAexb, Hxo MaxeMaxH'iecKH pH npeACxaB.xaeT co6ofl 
AeCHTHHHblfl AOrapHCjiM KOHUeHXpaUHH HOHOB BOAOpOAB, B3H- 
Tblfl C OOpaXHUM 3HaKOM: 


pH = -lg,o [H-] 

10 H. Jl. rjIHHU 


14S 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


Ha Bcero CKaaaHHoro BbiieKaeT, mo 

1) B HeHjpajibHOM pacTBope pH = 7; 

2) B KHCJibix pacTBopax pH 7 H TeM MCHbiue, 'leM 6ojibiue 
creneHb KHCJioTHocTH pacTBopa; 

3) B lueJioHHbix pacTBopax pH >7. 

SHasi pH KaKoro-JiHSo pacxBopa, HeipyaHO paccuHtaTb, 

KaKOBa B HeM KOHUeHTpaUHH BOAOpOflHblX HJIH THflpOKCHJIbHblX 
HOHOB. OfipaTHO, no BeJlHMHHe KOHUeHTpaUHH BO;iOpOflHblX HJIH 
THApOKCHJlbHblX HOHOB MO>KHO yCTaHOBHTb pH paCTBOpa. HpH 
BblMHCJieHHHX JIOrapH(J)MbI BCeFAS OKpyrjTHKDT no 0,01, laK KaK 
Ha onbiTC Mbi He mojkbm onpencJiHTb pH pacTBOpa c SoJibuien 

TOMHOCTblO. 

ripHMep 1. KoHueHTpauHH hohob Bonopona b pacTBope 
paBHa 0,004 a-uonlA. OnpeneJiHTb pH pacTBOpa. 

PeineHHe. Snafl, mo pH = — Ig [H ] h ORpyrnaa nora- 
pH(J)Mbi AO 0,01, nojiyaacM _ 

pH = — Ig 1H-] = - Ig 0,004 = —3,60 = 

= -(-3 + 0,60) = 2,4 

npHMep 2. OnpeAejiHTb KOHueHTpauHio hohob BOAopona 
B pacTBope, pH Koroporo paeiia 4,6. 

P e ui e H H e. CorjiacHO yoioBHio sanaan 

— lg[H l = 4,6 Han Ig (H ) = — 4,6' 

MxoObi onpeACJiHXb oxcioAa [H'], nyjKHO HaflxH no AannoMy 
jiorapHiJiMy aHCJio (aHXHJiorapH^iM). Ecjih mu >KeJiaeM boc- 
noJibaoBaxbca xa6.nHU,aMH jiorapHiJiMOB, xo npeABapnxejibHO ne- 
oOxoAHMo npeodpaaoBaxb naiu jiorapHcjjM xaR, axoOu xoJibKO 
uejiOMHCJieHHaa aacxb ero (xapaKxepacxHKa) 6buia oxpHua- 
TCJibHOH, a ApoOnaa (MaHXHCca) — nojioa<HxejibHoft. Una sxoro 
ox xapaKxepHCXHKH oxHHMeM eAHHHuy, a k ManxHCce npnOaBHM 
eAHHHuy: _ 

—4,6 = ( -4 -1) + ( -0,6 +1) = -5 + 0,4 = 6,4 
Ig [H-1 = 5,4 

Tenepb HaxoAHM no xaOnHuaM cooxsexcxByiomHfi anxH- 
norapH^iM: 

[H*] = 0,000025 = 2,5 • lO"® z-uonjA 

npHMep 3. KaKOBa KonueHxpauHa xHApoKCHJibHbix hohob 
B pacxBope, pH Koxoporo 10,8? 

P e ui e h H e. HaxoAHM KOHU,eHxpau,HK) hohob BOAopoAa 

B pacxBope: 

-lg[H-J = 10.8 Ig [H-] = -10,8 = 11,2 
[H-J = 1,6 • 10““ Z UOHjA 
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TaK KaK [H']-[OH']= lO-'S to 

1 n *14 

[OH'J = ^ — 6,25 • 10”^ z-uohIa 

3AAA4H 

484. Orrpejie/iHTe pH 0,002 h. pacreopa asoTHOft khcjiotu, 
CMHTafl AMCcounauHio no;iHOfl. 

485. BbiMHc/^HTe pH 0,01 h. pacreopa yKcycHOfl khc/iotli, 
creneHb j[iHccouHauMn Koropofl e stom pacreope 4,27o. 

' 486. Onpe^ejiHre pH pacreopa, co;iep>Kamero b ;iHrpe 0,1 2 
NaOH, CHHrae itHCCouHauHio nocyie^Hero no;iHoR. 

487. Heiwy paenflercfl pH pacrBopa, b JiHrpe Koroporo cojiep- 
>KHrCfl 0,0051 2 PHApOKCH/IbHblX HOHOB? 

488. Onpe;xe;iHTe KOHueHrpjuHio EOAopo^Hbix h mnpoKCHJih^mx 
HOHOB B pacTBope, pH Koroporo 6,2. 

489. BbiqHc.aHTe KOHueHrpauHio hohob H* h pH 0,5A1 
pacreopa HGl, HonHSHpoBaHnoro na 857o* 

490. CKO.abKO HOHOB BOAopoiia co;iep>KHTCH ^ \ MA pacTBopa, 
pH Koroporo 13? 

491. Bo CKo;ibKO pas na^o yBe.aHqHrb H.aH yMCHbiuHTb koh- 
ucHipauHio HOHOB BOROpORZ B pacrBope, qro6bi pH ero yeejiH- 
qH.acB Ha eAMHHuy? 

492. KaK HBMeHHrcB pH mhctoA Bo;ibi, ec;iH k ;iHrpy ee npn- 
OabHTb 0,001 MoaH NaOH? 

493. KaKotl oO^eM 0,1 h. pacreopa me.roqH Ha;io npeOaBHTb 
K 10 MA 0,5 H. pacTBopa KHcaorbi, HroObi iloeecTH ero pH ;io 7? 

494. flecTH;i.nHpoBaHHaH BOiia, HaxOABuxaHCJi b conpHKOCHOBCHHH 
c BOBAyxoM, C 0 Aep>KHr b ;iHrpe 1,35 • 10-^ mojih COg. BbmncjiHre 
pH BOiibi, yqHTbiBaa To;ibKO 1-k) cryncHb ;iHCcouHauHH yrojibHOfl 
KHC.aOTbI, JIJIH KOTOpofl KOHCTaHra AHCCOUHaUHH paBHa 3 • 10“^, 

6. rHApOJIH3 COJiefi 

rHUpOJIHSOM COJIH HaSblBaeTCH BSaHMOZtefiCTBHe COJIH C BO- 
;iOH, B peayjibrare Koroporo oOpasyiorcH KHCjioxa (hjih KHCjian 
COJlb) H OCHOBaHWe (hjih OCHOBHan COJIb). 

C TOMKH SpeHHH HOHHOH reOpHH CyiUHOCTb FHiipOJIHaa sa- 
KJlIOMaerCH B COe/lHHeHHH hohob COJIH C BOJlOpOAHblMH HJIH 
FHJipOKCHJlbHblMH HOHaMH BOAbI (HHOrAa C TCMH H JipyrHMH 
O^HOBpeweHHO) H OCpaSOBaHHH HeAHCCOUHHpOBaHHbIX MOJieKyjI 
HflH HOBhIX, CJia6o flHCCOUHHpyiOmHX HOHOB. 

TbK KBK CHJIbHbie KHC.nOTbl H CHJlbHbie OCHOBBHHH tipaKTH* 
qeCKH n0.nHOCTbK) flHCCOUHMpyiOT Ha HOHU, TO OHeBHAHO, HTO 
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H3 HOHOB, BXOAHIUHX B COCXaB COJICft, MOryT CBH3bIBaTbC5I C HO- 
HaMH BOAbI TOJIbKO HOHbl KHCJIOTHbIX OCTaTKOB CJia6bIX KHCJIOT 
H HOHbl MeTajiJioB, odpaayiomHX CAa6bie ocHOBaHHH. OxciOAa 
cJieAyex, HTO rHApojiHsy noABcpraioxcH xoJibKO xe cojih, b co- 
cxaB Koxopbix BXOAHX yKasaHiibic Bbime hohm, x. e. cojih, 
06pa30BaHIIbie: a) CJia 60 H KIICJIGTOfi H CH./IbHbIM OCHOBaHHCM 

(nanpHMep NaCN); 6 ) CHJibHOH khcjioxoh h CAa6biM ocHoea- 
HHCM (HanpHMep ZnCU); b) c^naSoH khcjioxoh h cjia6biM ocho- 
BaHHCM [HanpHMep AUCHsCOOja]- Cojib ohjibhoh khcjioxw h 
CHjibHoro ocHOBaHHH (HanpHMcp NaCl) niApojiHsy He noABep- 
raexcfl. 

CBHSblBaHHe BOAOpOAHbIX HJIH niApOKCHAbHblX HOHOB BOAH 
HOHaMH pacxBopeHHOH coAH Hapyuiaex paBHOBecne Me>KAy mo- 
ACKyAaMH BOAbl H 66 HOHaMH, 06 yCA 0 BAHBaH KHCJiyiO HAH 111 , 6 - 
AOHHyio peaKUHK) HOAyqeHHoro pacxBopa. 

Fhapoahs hbahctch o6paxHMbiM ripoueccoM. B 6oAbiiiHHCXBe 
CAynaeB rHApoAHSOBaHHan nacxb coah nacxojibKO MaAa, nxo 
npOAyKXbl THApOAHSa, AB>Ke eCJIH OHH npaKTHHeCKH HepaCXBO- 
pHMbi (nanpHMep, xhapookhch xha^caux MexaAAOB hah ochob- 
Hbi€ coah), Bce Me He BbinaAaiox b ocbaok, a ocxaioxoa b pa- 
cxBope, 

HoHHbie ypaBHeHHH peaKUHH rHApoAHsa cocxaBAHioxcH no 
TCM JKe npaBHJiaM, hto h HOHHue ypaBHCHHH oCbmaux peaKuafi 
oSMeaa. 

B KaaecTBe npHMepa paccMoxpaM ra^ipcjiaa uaaaH- 
CToro KaJiHH KCN. 

raflpojiaa 9 toh cojih o6ycjioBJiHBaeTCH odpaaoBaHHCM ae- 
AHCCOuHapoBaaBUX MOJicKyji oaeab cjiaSoa CHaajibBoa khcjiotu 

hcn. 

B MOJieKyjiapaoft 4)opMe peaKitaa rHApoJiaaa K.CN Bupa* 
jKaeTCH ypaBaeaHCM 

KCN -|- H2O HCN 4- KOH 

Hoaaoe ypaBaeaae peaKuaa SyACT 

CN' + HjO HCN + OH' 

Tax KaK B peayjibTare raapojiHaa oSpasyerca HaSuroH 
OH'-HoaoB, TO pacTBOp KCN o6Hapy>KHBaeT mejiOHHyio 
peaKuaK). 

Hpa THApojiaae cojiefl, coaepjKamHx b cbocm cocraBC aa- 
THoa CHJibaoro ocaoBaana a aaaoa cjia6ofl a b y x- hjih 
M aoroocaoBaofl khcjiotu, (aanpuMep, NajCOs, K3PO4), 
KaK npaBHjio, oCpaayroTCH ae CBo6oAHue khcjiotu, a ax khc- 
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jiHc cojiH (ToiHee, anHOHu KHOiHx conefl). AHajiormHHM 
odpaaoM B peayjibTare ruflpojiHsa cojieft, o6pa30BaHHWx 
MHOrOBajlCHTHUMH aia6bIMH OCHOBaHHHMH H CHJIb- 
HbiMH KiicjioraMH (nanpuMep, FeCU), odbWHO no;iy’iaioTCH He 
CB 060 flHbie OCHbBaHHH, a OCHOBHbie COJIH (hah KaTHOHbl OCHOB- 
Hwx cojiefl). 

PaCCMOXpHM HeCKOJTbKO npHMCpOB. 

1. FHapojiHa yrjieKHCJioro narpHA Na 2 COs. 
ripH paCTBOpeHHH 3TOH COJIH B BOflC HOHbl CO 3 " CBHSblBaiOTCfl 
C BOAOpOAHbIMH HOHaMH BOAbl, Obpasyil nOHTH HeaUCCOUHHpyiO- 
lUHe HOHbl HCO 3 '. ObpaaoBauHe HMeHKO hx, a hc MOJicKyji 
H 2 CO 3 , obTiACHHeTCH TCM, HTO oiiH flHCCouHnpyioT ropasflo 
Tpy;iHee, mom MOJieKyjibi H 2 CO 3 . B MOJieKyjinpHOH $opMe 
peaKUHH BbipaxcaeTCA ypaBneaHCM 

NajCOa-f-HjO NaHCOj + NaOH 

Hoiinoe ypaBHCHHe peaKUHn; 

CO" + HjO HCO 3 + OH' 

BcjieflCTBHe HsC'bixKa OH'-hohob pacxBop nMeex mejioA- 
H y K) peaKUHio. 

2. fH/ipojTHa xjiopHCToro uHHKa ZnCU. Teae- 
HHe peaKUHH oCycjioBJinBaexcH oSpasosaHHeM oueHb cjia6o 
AHCcouHHpyiourHx notiOB ZnOH'. 

B Mo.xcKyjiRpHOH (+)opMe peaKUHH BbipaxcaexcH ypanneimeM 

ZnClj-f HoO ZnOHCl-fHCl 

HoHHoe ypaBHSHHe peaKUHH: 

Zn-’ + H^O ?;ZriOH--l-H’ 

PacTBop C 0 . 1 H HMeer KHCJiyio peaKUKio. 

3. r H u p o .n H 3 y K c y c H o K H c Ji o r o a ji 10 m h h h a 
A1(CH3C00)3. B pe3y/!bTaxe rHupoHHsa stoh cojih obpaayiorcA 
CJiaSasi yKcycnaa Kiicjioxa h ocnoBnaH cojib A 10 H(CH 3 C 00)2 

A 1 (CH„C 00 ), + H 20 A 10 H(CH 8 C 00 ) 2 -f-CHjC 00 U 

HflH B HOHHOH {})OpMe 

Al-' + GHjCOO' + H^O AlOH-'-fGHjCOOH 

ripH KHUAHCHUH pacxDopa rHupo.xHS ycH./iHBaexcH, BbinauaeT 
ocauoK Apyroii ochobhoA co.xh A1 (OH) 2CH3COO h peaKUHH 
npaKXHuecKH haot ao kohua 

AlOHcCHjGOO), -f H,0 = 1 A1(OH),CH,GOO -f CH 3 COOH 

ua 
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SAflAHH 

495. CociaBbTe Mo;ieKy;iHpHbie h HOHHue ypaBHeHHH rHApojiHsa 
cjiCAyiomHx co/iefl: 

KgS FeClg AlglSOJg CaCCN)^ 

496. CocTaBbxe MOJieKy/inpHbie h HOHHbie ypaBHeHHB rBupo/tHsa 
HaipHCBbix co/iefl c;ia 6 brx khc;iot: asoTHcroft HNOg h cepoBOAO- 

pojiHOft H2S. 

497. BbipasHxe hohhbimh ypaBHeHHHMH rnzipojiHS cjie;iyK>inHX 
cojieft: 

Cu(N 03)2 Ca(C 10)2 CrCIg NagS 

498. KaKyro peaKUHio iio;i>KHbi HMexb pacxBOpu cjienyKyinm 
coJiePi : 

ZnCNOglg NaBr BaClg KgS CuCIa 

OxBexbi noAXBepjiHxe cooxBexcxByiomHMH hohhmmh ypaBHCHHHMH. 

499. KaKHe h 3 nepeqHC/iCHHbix HH>Ke co/iett 6 yAyx noABepraxbca 
rHapo;iH3y: 

CrCIg K 2 CO 3 NaCN CaBr 2 NaNO^ KoSO^ 

Bbipa 3 Hxe HX rHApo/iH 3 hohhumh ypaBHeHHHMH H yKa>KHxe peaK- 
UHIO HX paCTBOpOB. 

500. KaK 6 yiiyT iieJIcxBOBaxb na JiaKwyc pacxeopbi cojieti: 

NaCN CuSO^ KNOg Nn 2 SO, FeClg 

OxBex nonxeepiiHTe, cocxasHB hokhwc ypaBHenna rHnpo;iH3a 
cooTBexcTByiomHx co;iett. 

501. CocxaBbxe MOJieKyjiapubie h HOHHbie ypaBHenna rnapoaHsa 
yKcycHOKHCJioro Kanbixm Ca(CHgCOO )2 h xjiopHOBaxHcxoKHCJioro 
HaxpHH NaClO. Koropaa hx 9xhx cojiett b 6 o;ibiueft cxeneHM noK- 
BepraexcH rHiipoJiMsy, ec;iH KOKcraHTa ziHCCouHauHH CHgCOOH 
paBHa 1,8 • 10 "^, a KOHCxaHxa aHccouHaHHH HCIO pasna 4 • 10'*'^? 

502. PacxBop NaH 2 P 04 HMeeT c;ia6o KHC/iyro peaKunio, apacxBop 
NagPO^ — CH/ibHO mejiOHHyio peaKUHK). OO'bHCHHxe sth (})aKTbi 
il MOTHBHpyflxe HX COOTRCTCXByiOmHMH HOHHBIMH ypaBHeHHHMH. 

503. ripH cjiHBanHH pacTBOpoB CrClg h NaoS o^pasyexcn oca- 
aoK Cr(OH)g. 05'bHCHHTe ero oOpaaosaHHe h BbipasHxe nponcxo- 
AHmyK) peaKuHio hohhhm ypaBHenneM. 

504. CocxaBbxe MOJieKyAHpnoe h HOHHoe ypanHeHHH peaKUHH, 
npoHCXOAHuiefl npn CMeiuHaaHHH pacxBopoB AU(SO^\ h K 2 S, hmch 
B BHAy, MXO CyAbcjDHA aAlOMHHMfl AlgSg HOAHOCXbFO rHApOAH3yeXCH, 

505. npH CMeiHHBaHHH KOHUeHipHpOBaHHblX paCXBOpOB XAOp- 
Horo yaenesa FeClg h coaw Na 2 COg BbiAeaflexcH yrACKHCAUft raa 
H o 6 pa 3 yexcH ocaAOK Fe(OH) 3 . 06TjHCHHxe ero oCpaaoBanHe h 
BHpasHxe peaKUHio homhum ypaeHeHHeM, 
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rJlABA Xlfl 

KOMnJlEKCHblE COEflHHEHHfl 

MHorne nojioKHiejibHO sapnjKeHHbie HOHbi o 6 jiaAaK)T cno- 
C(‘ 6 HOCTbK) npHCOeAHHHTb K Ce 6 e HOHbl npOTHBOnOJIO>KHOrO 
snaKa HJiH nojinpHbie MOJieKyjibi (NH3, ‘H2O h aP-)» o^pasyn 
xaK HaabiBaeMbie KOMtiAeKCHbie uoHbL Coe^HHeHHH, b cocxaB 
KOTOpbIX BXOAHT KOMnjieKCHbie HOHbl, HaSbIBaiOTCH KOMnJieKC- 
[ihiMH coeAHneHHHMH. Hs HHX oco 6 eHHo BajKHoe SHaqeHHe 
HMeiOT pasjiHMHbie KOMnjieKCHbie cojih. 

06pa30BaHHe KOMnjieKCHoro coeAHHeHHH HJijnocxpHpyiOT 

c.neAyiomHe npHMepbi. 

1 . Ecjih Ha pacTBop xjiopHCxoro khkojih NiCU noAencxBO- 
Baxb aMMHaKOM, xo HaxoAHiUHecH B pacTBope hohu Ni" npnco- 
eAHHHIOX Ka>KAblH HO 6 MOACKyj! NH3, HpeBpaUiaHCb B KOM- 
njieKCHbie HOHbl [Ni(NH3)6]’'. npH BbinapHBaHHH pacxBopa sm 
KOMnjieKCHbie hohh cBHSbmaioxcH c HonaMH Cl', h nojiyHaexcn 

KOMHAeKCHaH COJlb [Ni (N H3) 

2. ripH ACHCXBHH paCXBOpa HOAHCXOrO KaJIHH KJ Ha oca- 
AOK hoahoh pxyxH HgJ2 ocaAOK pacxBopnexcn BCJieAcxBne o6pa- 
aOBaHHH KOMHJieKCHOH COJIH K2[HgJ4], HaXOAHlUeHCH B pac- 
XBOp^ B BHAe HOHOB K’ H KOMHAeKCHblX HOHOB [HgJ4]". 

SAeMCHxapHbiH HOH, HpHCoeAHHHiomHH K ce6e npH 06pa30- 
BaHHH KOMOAeKCHOrO HOHa HeHXpaAbHbie MOACKyjlbl HJIH HOHbl 
iipoxHBonoAO>KHoro BiiaKa, Hasbmaexcn KOMriAeKCOodpaaoBaTe- 
AeM, HJIH tieHTpaAbHblM UOHOM. B yKasaHHbIX Bbline KOMHJieKC- 
HblX COJIHX K0MnJieKC006pa30BaxeJ15IMH hbjihioxch hohu 
Ni'’ h Hg'\ 

KoMHJieKCHbie coeAHHCHna xapaKxepH3yK)xcH oco6biM npo- 
cxpaHCXBeHHbiM pacnoj]0>KeHHeM cocxaBHbix Hacxefl b MOAe- 
KyAe. UeHxpaAbHoe Mecxo b hch saHHMaex HOH-KOMnAeKCo- 
o6pa30BaxeAb. B HenocpeAcxBCHHOH 6 ah 30 cxh ox Hero pacno- 
AO>KeHO (KOOpAHHHpOBaHO) HCKOXOpoe HHCAO APy^HX HOHOB 
HAH HeftxpaAbHbix MOAeKyA, o6pa3yiomHX xaK naabiBaeMyio 
enyTpeHHtOfO KOopduHQi^uoHHyto c(pepy. OcxaAbHbie hohm hb- 
xoAHTCfl Ha 6oAee ababkom paccxoHHHH ox ueHxpaAbHoro HOHa, 
cocxaBAHH eHetuHfOfo KOopdunaUfUOHuyH) c(pepy, Flpn paciBOpe- 
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RHH KOMOJICKCHOrO COe;iHHeHHH B BOAC HOHbT, HaXOAHlUHeCR BO 
BHeoiHefl c({)epe, ormenJiniOTCH, hohu hjih MOJieKyAM, naxoAH- 
IHHeCR BO BHyTpeilHCH cc{)epe, OCTBIOTCH CBHSaHHblMH c neii- 
•xpaJIbHblM HOHOM B IieAHCCOIXHHpyiOmHfi HJIH noqXH HeAHCCO* 
UHHpyiomHH KOMDAeKC. MT06bI OTMCTHTb 9TO 06CT0HTeJIbCTB0, 
B (J)OpMy.aaX KOMOJieKCHblX COeAHHeHHH KOMnJieKCHblfl HOH 3a- 

KAioqaeTCH b KBaAparnbie cko 6 kh. 

HoHbi HjiH MOJieKyjibi, CBHsaHHbie c ixeHxpajibHbiM hohom 
B KOMHJieKce, HasbiBaioTCR addenduMU, B cocxaB KOMnjieKcuoro 
HOHa Moryx BxoAHXb OAHOBpcMeHHo pasjiHMHbie aAAeHAbi. Ha- 
npHMep, b KOMn.xeKCHOM none [Co(NH3)2(N02)4r aAACHAaMH 
HBAHIOTCH MOAeKVJlhl NH3 H HOHbl NO2'. 

JXjlfl HarAHAHOrO npeACXaBAeHHH O CXpoeHHH KOMnACKCHUX 
coeAHHCHHH Hx HBCTO H 3 or)pa>KaK)x pasBepnyxbiMH CTpyKXyp* 
HbIMH («KOOpAHHaUHOHHbIMH») (})OpMyAaMH, OXMeHaH CBH3H 
Me^Ay aAAeHAaMH h ueHxpaAbHbiM hohom xo^KaMH, HanpaMep 


NH3 


Cl 

J 

NH, . 

NH, 


• 

• Ni' 



J . Hg. J 

NH ■ • ■ 

NH3 

■NH, 

Cl 

j 


K 


K 


KajKAbiH KOMnAeKcoo^pasoBaxeAb MO>Kex npHcoeAHHHXb 
jiHLUb onpeAeAeHHoe hhcao aAAeHAOB, 3 to rhcjio aasbiBeexca 
KOOpdunaiiUOHHblM HUCJIOM KOMnACKCOO^paSOBaxeJlH H HBAHeXCH 
xapaKxepHbiM aah mhophx SAeMearoB. Taa, y HHKe/ia KoopAH- 
aauHOHHoe hhcao oCbiHHO paBHo 6 , y pxyxH 4 , y cepeGpa 2 

H T. A. 

SapHA KOMHAeKCHoro HOHa paseH aAreSpaHaecKOH cyMMe 
sapHAOB oCpasyfouiHx ero npocibix hohob (HeHxpaAbHbie mo- 
ACKyAbi He BAHHiox Ha sapHA). HanpHMep. sapaA Hona 
[Co(NH 3 ) 2 (N 02 ) 4 ]' CAaraexcH h 3 sapHAOB noHa Co**’ h hohob 
NO 2' H paBeH 3 — 4 = — 1 , sapaA HOHa [HgJ 47 ' pa- 
BeH 2 — 4 = — 2 . 

KoMHAeKCHbie COAH OaeHb CXOAHHI C ABOMHbIMH COAHMH. 
FIoaoGho nocACAKHM OHH Macxo oCpaayiOTCH nyxeM coeAHaeHHfl 
AByx npocxbix coAefl, HanpHMep 

AgCN + KCN = K[ Ag(CN)2] 

, KOMHAeKCHafl co;ib 

^gCL KCl = KCl • MgClj, h;ih KMgCl, 

ABoiiHaa cojib 

Ho jBoilHbie GOJiH npH pacTBopeHHH B BOiie pacna/iaK)TCfl na 
Te X.Q ijoHU. aa Kpxopug pacnaAaioTCfl a o 6 pa 30 BaBUiMe ax 

i33 ' ' 
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npocTbie cojTH. roriia KaK KOMOJicKCHbie cojih iiHccouHHpyioT 
c OTUienjieHHeM uoBbix KOMnjieKCHbix hohob, HMeioinHX cboh 
xapaKTepiihie CBOHCTBa: 

KlAgiCN),]- K* + [Ag:(CN)2]' 

KMgCl3 = K- + Mg- + 3Cr 

OannKO pe:^Kofi rpanMUbi reMH h ApyrHMH cojihmh 

npOBeCTH HeJlb35l, TBK KBK MHOrne KOMrLieKCHbie WOHbl TO>Ke 
MoryT B fiojibiuea hjim wenbiueH cieiiei-iM .aHccouHnpoBaxh 
c o6pa30BaHHeM npocTwx hohub. HanpHMcp, KOMiuieKCHaa 
cojib (A^(Nlli)i^lN()3 B BOHMOM pacTBope pacna/iaeTCH Ha 
HOMbi [Ag(Nli 3 )J M NOb'; ho hoh lAglNUa)^]' b cbok) oqe- 
peiib, xoTB H H ne3Ma'!HTejibnuH creiieiiH, AHCComiHpyeT Ha 
HOH Ag* H MojieKyjibi NHj: 

lAgiNH^g* Ag-4-2NH3 

KojiHMecTBo HOHOB cepe6pa b pacTBope 3 toh cojih HacTOJibKO 
Ma.no, MTo npn^aB^ieiiHe k pacTBopy noBapeHHofi co.nH He Bbi3bi- 
Baer ofipaaoBanHH ocaaKa xjiopHCToro cepe 6 pa, rax KaK npH 
970M He iiocTHraercB Be.nHMHHa npoM3Be>aeHHa pacTBopHMOCTH 
AgCl Ho npH BBeyienHH b paciBop hohob J' Toxnac noHBJiHexcH 
a\ejiTbiM oca/ioK HoxiHCXoro cepe6pa, Koxoporo npoH3Be;ieHHe 
pacxBopHMOcxH xopasao Menbiiie, mom y x.nopHcxoro. 

K KOMnjieKCHbiM coeAHHeHHnM Moryr 6bixb oxnecenbi xaKJKe 
Kpacxajijior Hiipaib) pa3.iHMHbix cojieH, HaiipuMcp, KpHcxajiJio- 
xbApai NiCU-GHaO cJieAyer paccMaxpHsaxb Kan KOMnjieKC- 
HyK) co.nb, y KOiopoH 6 MOJieKyji boabi baoabt b cocxaB kom- 
njieKCHoro hoha [NilH^OjeJC^. 

3AJ1AMH 

506. OnpcAejiHie BeaHMHHy h anaK aapHAa y CACAyiomHx kom- 

n/ieKCHLix hohob: 

ICr(H,0),Cl2] [Pt(NH3)3Cl3J [Ag(CN)J 
lCo(m,),] [Cr(NH3),ClJ (PtClel 
HMCH B BHAy, 4X0 KOMnaeKcoo6pa30Baxe;HiMn hbahiotch hohu 
C r3+ Pt4+ Ag+ Co^+ 

507. CocxaBbxe KoopAHnauHOHHbie CTpyKxypHbie (})OpMyAbi 

CACAyiOIUHX KOMliaeKCHbiX coacK; 

BaPuCN), Ma.CoiNO^), Co(NH8)5(H20)CIj 

HMeH B BHAy, 4X0 KOMHAeKCOOCpaaODaxeAHMH HOHbl 

H Pl^^. 
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508 . KoopOTHauHOHHoe qHC,no flByxBaaeHTHOfl Mean paeno 4 . 
CocTaBbTe 4>opMy;ibi aMMHaMHOro h uHaHHCToro KOMnjreKcoB flByx- 
BajieHTHOft MCiiH, yKa>KHTe hx BajieHTHOCTH H Jiaflie npHMepu 
co;iet!, B cociaB KOTopbix bxoahjih 6 bi sth KOMnjieKCHbie hohm. 

509 . HanMiBHTe ypaBHCHHH aHccouHauHH na hohm cae;iyiomHX 
KOMn/ieKCHbix cojiefi, saKJiioMHB 4 )opMyjibi KOMn.aeKCHbix hohob 
B KBaApaiHbie cko 6 kh: 

Cr(NH 3 ) 5 Cl 8 Cr/NHjI^/HjOICI, 

Co^NHjVNOj^j KCo(NH3)2(N02)4 

510 . KaKHe MOHbi HBaaioTCB KOMnjieKcooGpasoBaiejiflMH b c;ie- 

flyioiUHX KOMn;ieKCHbiX co.thx: 

K[Pt(NH3)Cg [Cr(H20)5Cl]Cl2 Ca2tFe(CN)6l 

OnpeAejime hx BaJicHTHocib h KOopAHHauHOHHoe mhcao. 

511 . Ms paCTBOpa KOMnjieKcuoft coah Pt(^NH3)(jCl4 asoxHOKHCAoe 
cepeCpo oca>KAaeT Becb x/iop b bhac AgCl, a h3 pacTBopa cojih 
Pt(NHg)gCl4 To;ibKO 1/4 ^ 3 CTb BxoABmero b ee cocxaB xjiopa. 
Mcxoab h3 SToro, HanMuiHTe 4 )opMy'^M yKasanHbix co/iefi, aaKJiio- 
MHB KOMnjreKCHbie HOHbi B KBaApaiHbie ckoGkh, h yKa>KHTe Koop- 
AHHaUHGHHOB MHC/IO IlJiaTHHbl B paCCMaxpHBaeMblX COJIBX. 

512 . HseecxHbi abg woMnjiGKCHwe cojih Ko 6 a;ibxa, oxeeMaioiuMe 
OAHoii H xoH >Ke sMnripiiMecKOH 4 )opMy.ne Co C1S04’5NH3. Paa- 
jiiiMne Me>KAy humh npoJiB/isiexcH b xom, qxo pacxBOp nepBoft cojin 
Aaex c BaClg ocaAOK BaSO^/ ho He Aaex ocaAxa c AgNO^; 
pacxBop Apyroft co;iii, Hao 6 opox, Aaex ocaAOK c AgNOg, ho ne 
Aaex ocaAKa c BaClg. HanHiuiixe KoopAiiHauHOHHbie ^^opMyAW 
o 6 eMX coAefi h yKa>KHxe KoopAHHauHOHHoe hhcao Ko 6 aAbxa. 

513 . HanHiuHxe MoaeKyABpHbie h HOHHbie ypaBHeHHB peaKUHft 
oCMena, npoucxoAHmHX Me>KAy CACAyiomHMH BsaxbiMH nonapHO 

COAJiMH*. 

E,lFe(CN),l K ZnSO^ 

Kc[Fe(CN) 6 ] H AgNOg 

HMCfi B BHAy, Mxo o^pasyidUHecH B peayAbxaxe peaKUHH KOMnACKC- 
Hbie COAH HepaCXBOpHMbI B BOAe. 

514 . HariHUJMxe ypaBHCHHB AHCCOUHauHH Ha hohu CAeAyiomux 

KOMHAeKCHblX COAefi KOCaAbXa, SaKAIOMHB KOMHAeKCHbie HOHbi 

B KBaApaxHbie cko 6 kh: 

Co(N02)3 • 3 KNO 2 Co/NOjIa • KNO2 • 2NH3 C0CI3 • 6NH, 

515 . BesBOflHbiM xnopHA xpoMa CrCl3, npHCOcAHHSiH aMMHaK, 
MOJKCT oSpasoBatb abc KOMnaeKCHue coah: CrCl, • 6NH, h 
C rCl, • 6NH5. HanHuiHxe KOMnACKCHbie 4)opMyAbi bthx C 0 Ae« h 

154 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


ypaBHeHHH hx AHCcouHauHH Ha HOHbi, sHaa, mo h 3 pacTsopa 
OAHOft co;iH a30THOKHc;ioe cepe6po oca>KjiaeT eecb coAepjKaiuHftCH 
B hcR xjiop, a H3 pacTBopa npyrott — To;ibKO exoAHiuero b ee 
cocTaB x;iopa. 

516. H3 pacTBopa KOMnjieKCHOtt co;ih CoClg • 5NH3 aaoTHO- 
KHCJioe cepe6po oca>K;iaeT To;ibKO ^/g coaepjKamerocH b Heft x;iopa. 
HanHiiiHie CTpyKrypHyio 4)opMy;iy cojih h yKa>KHTe KOOpziHHauH- 
OHHoe HHCJio KOMn;ieKcoo6pa30BaTejiH. 

517* KoMn/ieKCHaa co;ib nMeex cocTas, Bbipa>KaeMbift 4)opMy;ioft 
C0CISO4 • 5NHg. ripH ixeftcTBHH Ha ee pacTBop aaoxHOKHc/ibiM 
cepe6poM ocanKa ne oSpaiyerca, a xjiopHCTbitt 6apHfl oca>KziaeT 
H3 pacTBopa BaS04. HanniuHTe ypaBHCHHe iiHCcouHauHH aroft co;ih 
H a HOHbi, 3aK;iK)MHB K0Mn;i8KCHbift HOH B KBanpaTHbie cko6kh. 

518. PacTBOpbi npocTbix co/ieft Ka/iMna oSpasyfox co mejiOMaMH 
6e/ibift ocaAOK Cd(OH)2, a c cepoBonopoaoM — >Keaxbift oca^OK CdS. 
HeM MO>KHO o6'b51CHHXb, MXO paCXBOp KOMHaeKCHOft UHaHHCXOft 
coJiH KaAMHa K 2 [Cd(CN) 4 ], oSpaaya oca;ioK c cepoBOAoponow, 
B xo >Ke BpeMB He Jiaex oca^Ka co me;ioMaMH. 

519. Hoawcxbift Ka;iHft KJ oca)Kjiaex cepe 6 po b BH 4 e AgJ H 3 
pacxBopa KOMHJieKCHOft COJIH [Ag(NK 3 ^ 2 ]N 03 , HO He Bbi 3 biBaex 
o 6 pa 30 BaHHH ocajiKa b pacxeope cojih K[Ag(CN) 2 ]. C cepoBOAO- 
pOAOM >Ke 06a pacxBOpa Aawx ocaAOK AggS. KaKOfl buboa mo>kho 
oxciOAa CAeaaxb oxHOCHxejibHO AHCCOUHauHH KOMn^eKCHbix hohob 
[A g(NH3)2]’ H [AgtCN)^]'? y KaKoft COJIH, AggS hjih AgJ, npoH 3 - 
BeAeHHC pacxBOpHMOCXH MeHbiue? 

520. B MCM saKJiio^aexca pasjiHHHe Me>KAy KOMHJieKCHbiMH 

H ABOftHbIMH COJIHMH C XOHKH BpCHHA HOHHOft XCOpHH ? HanHUIHXe 
ypaBHeHHH AHCCOunauMH Ha hohu c/ieAytoiuHx KOMnaeKCHbix h 
ABOftHbix cojieft: 

NajlCoCNOjIe] K[AuCIJ [CrtH^O^ClalCl 
KCnSO^Ia KMgCl, 

yKa>KHXe BaACHXHOCXb H KOOpAHHaUHOHHbie 4HCAa KOMHAeKCO- 
o5pa30BaxeAeft b sthx Ko.vinAeKCHbix coahx. 

521. Ecah k pacxBopy, coAepH<ameMy hohbi Fe**’, npH6aBHXb 
pOA?.HHCXOrO KaAHH KCNS, XO >KHAKOCXb OKpaiUHBaexCB B HHXeH- 
CHBHblfl KpOBaBO-KpaCHbifl UBeX BCAeACXBHe 06pa30BaHHH pOAaHH- 
cxoro >KeAe3a Fe(CNS)g. FIohbhxcb ah Kpacnaa OKpacKa npn 
AeftcxBHH poAaHHCxoro KaAHa: a) na pacxBop >KeAe3oaMMOHHeBbix 
KBacuoB NH 4 Fe(S 04)2 • I 2 H 2 O? 6) na pacxBop 4)eppHUHaHHAa 
KaAHa K8[Fe(CN)g]? OxBex MOXHBHpyftxe, 
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rjJABA XIV 

nEPHOAHHECKAJI CHCTEMA 3J1EMEHTOB 
A. H. MEHAE^EEBA 

1 . SaBHCHMOCTb CBOMCTB aJlCMCKTOB OT CTpOCHH?! KX aTOMOB 

CorJiaCHO COBpeMeHHbIM B033peHH5IM CBOHCTBa XHMF^qeCKHX 
SJieMeHTOB onpezieJiHiOTCH cxpoeiineM hx aroMOB. B Ta6jiHue 
nepHo;iHqecKOH cHCxeMbi MeHAe;ieeBa sjieivieHXbi pacnojio>KeHbi 
B nopHAKe BospacxaHHB HAepnbix sapHAOB hx axoMOB h pas* 
6HTbi no ropH 30 HxaAH na ceMb nepnoAOB (xpn Majibix h qexbipe 
CoAbuiHx). riepBbul nepHOA C0Aep>KHx 2 3AeMeHxa, BxopoH h 
xpexHH — no 8 3AeMeHX03, nexBepxbiH h nnxbiH — no 18 3Ae- 
MenxoB, luecxoH — 32 a^eMeuxa h ceAbMofi, HeaaKOHHen- 
Hb!H, — 12 SJieMCHXOB. flopHAKOBblH HOMCp 3AeMeHXa yKA- 
3bJBaex sapBA HApa ero axoMa, a BMecxe c xeM h hhcjio sack- 
xpoHOB, o6pamaiomHXC5i soKpyr HApa. FlocAeAHHe odpasyiox 
necKOAbKO CAoeB, DpeAeAbnoe hhcao SAeKxponoB {N) b Ka>K- 
AOM CAoe, KaK y>Ke yKasbiBaAocb panee (cm. exp 74), 
onpeAeAHcxcH c{3opMyAOH: N = 2n^, tac n — i-ioMcp caoh. 

C yBeAHHCHiieM HA<?pHbix aapHAOB pacxex kbk o6mee tocao 

SACKXpOHOB B aXOMBX, XBK H ^HCAO SACKXpOHHblX CAOCB. Elo- 
HBAenne hobbix caocb h hx sanoAHCHHe SAeKxponaMH mokho 
npocACAHXb no xa6AHue nepHOAHHecKon CHCxcMbi, noMemenHofi 
B KOHUe KHHIli. 

Ha xa6Aimbi bptaho, hto b Ka^KAOM nepnoAe hacx noexpoe- 
HHe HOBoro 3A€KxpoHHoro CAOH, a B f)OAbiiiHx ncpHOAax, KpOMe 
Toro, AOCxpoHKa rAy6>KeAe>KamHX caocb. floaxoMy o6u{ee 
HucAO SAeKTpOHHbtx CAOCB 6 UTOMe pa6H0 HOMepy Tiepuoda, 
6 KOTOpOM naXodUTCH 3AeMeHT, 

B nepHOAHwecKOH cncxcMe CBoflcxsa SACMeiixoB hsmchhioxch 
B onpeA-eACHHOH nocACAOBaxeAbHoexH — c yBeAHHenneM nopHA- 

KOBbIX HOMepOB SAeMOHXOB. HaHSoACe XapaKiepUblM XHMHHe- 
CKHM CBOPICXBOM MCXaAAOB HBAHCXCH Cn0CO6H0CXb HX aXOMOB 
AerKo oxABBaxb cboh Hapy>KHbie 3AeKxpoHbi h npeBpauiaxbCfl 
B nOAOJKHXeAbHQ 3apH>K^nH|5l$ HOiibl. MexaAAOHAbl, HaoGopOT, 
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xapaKTepHsyioTCH cnoco6HocTbK) npHcoe^HUHTb sjieKrpoHbi 
c o6pa30BaHH€M OTpHuareJibHo sapn^eHHbix hohob. 

PaccMOxpHM HSMeneHne cbohctb sjieivieHTOB b nepHOjiax. 

B npe;iejiax Ka>KAoro nepHOAa (npoMe nepBoro) MerajiJiHqe- 
CKHe CBofiCTBa, yipKo BbipajKeHHbie y nepeoro qjiena nepwo/ia, 
y c.ieAyiomHx qjienoB nepao^a nocreneaHo ocjia6eBaK)T, ycxy- 
naa MecTo MerajuioHAabiM CBOHCXBaM; b aaqajie nepao^a cxoax 
xanaqabiH MexaJiJi, b kohuc — xanaqabia MexajiJioaA, a aa hhim 
aaepxHbiH raa. 

SaKOHOMepaoe asMeaeaHe cbohcxb ^JieMeaxoB b nepaonax 
oGiDHcanexca xeM, axo c yBejiaaenaeM HAepabix aapHAOB axo- 
mob npaxa>Keaae 3JieKxpoaoB k a^py ycaAaBaexca, BCJieACXBae 
aero oiAaaa ax, xapaKxepaaa McxaAAOB, saxpyAaaexcH. 
B xo a<e BpeMa y axoMOB noHBJiaexca CKJioaaocxb k npacoeAH- 
aeHHK) SAeKxpoaoB, pacxymaa no Mepe npaSAa^KeaHH k Koauy 
nepaoAa. 

KpoMe AeJieaHH no ropasoaxajia, Bce SAeMeaxbi b xadAHue 
nepHOAHaecKOH cacxeMbi paaSaBaioxcH no BepxHKaAH aa 
AeBHXb rpynn, OepBbie ceMb rpynn b cboio oaepeAB AeAHxca 
Ka>KAaa aa Ase noAipynnhi — rAaBayfo a no6oqayio. B npcAe- 
Aax Ka>KAoa noArpynnbi c yBeAaqeaaeM nopaAKOBoro aoMepa 
pacrex a hhcjio sjieKxpoaabix cjioes b axoMax, TaK kslk npa 
9X0M Hapy>KHbie SAeaxpoabi Aajibine oxoABaraioxca ox BApa, to 
ax npHxa>KeHHe k HApy CTaaoBaxca cJiaSee, a ohh Aerae Moryx 
oxpbiBaxbCH ox axoMa. floaxoMy no BepxHKaAH MexaAAHaecKae 
CBOHCXBa SAeMeaxoB c yBeAaqeaaeM nopaAKOBoro aoMepa, kbk 
npaBHAo, ycHAHBaioxca, a MexaAAOHAHbie 0CAa6eBaK)T. 

H3AO>KeHBbie saKoaoMepHocxa no3BOAHiox, hcxoah h3 no- 
paAKOBoro HOMepa SAeMeaxa, onpeAeAaxb noAOHceane 9Ae- 
Meaxa b nepHOAHaecKofi cHcxeMe, BbiBOAHXb cxpoeaHe sack- 
xpoHaux CAoeB ero axoMa, ycxaaaBAHBaTb ocaoBHue XHMaae- 
CKHe CBOHCXBa SACMeaxa. 

ripHMep 1. OnpeACAHXb, b khkom nepnoAe h b KaKofi rpynne 
aaxoAHxca sacmchx BOAb(})paM c nopaAKOBHM aoMcpoM 74. 

P e in e a H e. Tax KaK b nepBbix naxH nepHOAax coA^p- 
>KHXca 2 + 84“8-|- 18 + 18 = 54 SACMeaxa, a b mecxoM ne- 
pHOAe 32, xo, oaeBHAHo, paccMaxpHsaeMbiH SACMeax aaxoAHxca 
b LuecxoM nepHOAe, rAe aanHMaex AaaAuaxoe ox aaaaAa ne- 
pHOAa Mecxo (74 — 54 = 20) OpHaHMaa bo BHHMaaHe, axo 
B cocxae nepBoS noAOBviabi mecxoro nepaoAa (bocbmoh paA) 
bxoaht 14 dACMeaxoB, cACAyioiAHX 3a AaHxaaoM h oxaoca- 
niHxca K III rpynne, saKAfoaaeM, axo aani SACMeax AOAJKen 
cxoaxb b aexaoM paAy mecxoro nepHOAa b VI rpynne 
(20—14 = 6). 
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flpHMep 2. KaKOBO crpoenHe sjieKipoHHbix cjioeB y sjie- 
MCHia C nopHAKOBbIM HOMepOM 33? 

P e 111 e H H e. Paccy>KAa5i, Kax h b npeAbiAyiueM npHMepe, 
onpeAeJiHCM noAO^^eHne ajiCMenra b nepHOAH^ecKOH CHCxeivie. 
ycxaHaBAHBaeM, hto oh naxoAHxcB b qexBepxoM nepHOA^, 
B HeqexHOM p^Ay, b V rpynne. 

TaK KaK B HexHOM p^Ay (b nepBofl noJiOBHHe) Hexeepxoro 
nepHOAa npoHCxoAHX AocxpoiiKa xpexbero BAeKxpoHHoro caoh 
AO 18 SAeKxpoHOB, xo y Bcex SAeivieHxoB HCMexHoro pHAa qex- 
Bepxoro nepHOAa nepBbie 3 sAeKxpoHHbix caoh sanoAHeHbi, 
MHCAO SAeKXpOHOB B MCXBepXOM CAOe paBHfleXCH HOMepy 
rpynnbb CAeAOBaxeAbHO, cxpoeHHe 9AeKxpoHHbix CAoeB y pac- 
CMaxpHBaeMoro SAeivieHxa 6yAex xbkobo: nepBbifl caoh — 
2 SABKXpOHa, BXOpOH CAOH — 8 BAeKXpOHOB, xpeXHH CAOH — 
18 SACKXpOHOB H HCXBepXblH CAOH — 5 SACKXpOHOB. 

npMMCp 3. VcxaHOBHXb OCHOBHbie XHMHMeCKHe CBOHCXBa 
SAeMCHxa, HMeiOluero nopHAKOBbiH HOMep 52, hcxoah h 3 cxpoe- 
HHfl ero axoMa. 

P e in e H H e. HaAH^ne inecxH SAeKxponoB b HapyH<HOM 
CAoe axoMa xapaKxepnayex paccMaxpHBaeMbiH sacmcht KaK 
MexaAAOHA. OAHaKO B CBH 3 H CO 3Ha4HXeAbHhlM yABACHHCM HB- 
py>KHbix SAeKxpOHOB OX HApa ero MexaAAOHAHhie CBoflcxBa 
AOA>KHbl 6bIXb HeCKOAbKO OCAaGACHhl. 

Bbicinafl noAO^KHxeAbnan BaAenxHOCxb SACMeHxa AOA>KHa 
paBHHXbCH 6, oxpHuaxeAbHan 2. OopMyAa Bbicinero 
OKHCAa RO3. SACMenX AOAJKCH oCpaSObblBaXb C BOAOpOAOM 
ra30o6pa3Hoe coeAHaeHHe xnna RH 2 . 

3 AAA 4 H 

522. JXnsi kbkhx 3AeMeHXOB xapaKxepHo o 6 pa 30 BaHHe raaooS- 
pasHbix coeAHHeHHfl c BOAopoAOM? B KaKHX rpynnax nepHOAHuecKOfl 
CHCxeMbi HaxoABTCB 3TH aaeMCHTbi ? VKajKHxe, KaKHe H 3 oOpasycMbix 
HMH BOAOpOAHbIX COCAHHeHHfl o6aaAaK)X KHCAOXHbiMH CBOfiCXBaMH. 

523. SACMeHx, BbicujHfl coAeoOpaayiomMfl okhcca Koioporo 
OTBeqaex (jiopMyAe R2O5, oSpaayex c BOAopoAOM ra3oo6pa3Hoe 
coeAHHeHHe, coAep>Kaiiiee 3,857o BOAopoAa. HaaoBHxe aiox SACMeHT. 

524. ripH BaaMMOAeficTBHH 0,75 2 AByxBaAenxHoro iwexa^aa 
c BOAOfl BbiACAHAocb 420 MA BOAopoAa, lisMepeHHoro npH HOp- 
MaAbHblX yCAOBHBX. HaSOBHXe 3TOX MeXaAA. 

525. HaqepxHxe SACKxpoHHbie cxeMbi cxpoenwa aioMOB nepBbix 
Mexbipex SAeMeHXOB qeiBeproro nepnoAa, yKa>KHTe hx HaHOoAbuiyio 

BaACHXHOCXb H HSOOpaSHie CHMBOAaMH COOXBeXCXByiOmHe HOHbl. 

526. HaMepxHTe SAeKxpoHHbie cxewbi cxpoeHHS axoMOB BJieuen^ 
TOB, HMeiOlUHX IIOpHAKOBbie HOMCpa 14, 15, 16 H 17. yKa>KHXe 
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Han6o;ibiiiyio no;io>KHTe;ibHyK> h OTpHuare/ibHyio Ba.aeHTHoCTb Ka>K- 
;ioro sjieMeHTa. 

527. HaqepTHie sjieKTpoHHue cxeMbi CTpoeHHH OTpnuaTe;ibHbix 
HOHOB cepbi H x;iopa. OoqeMy, hmcb onHHaKOBoe cxpoeHHe 9;ieK- 
xpoHHOft oSojioqKH, OHH o 6 ;iajiaK)x coBepiueHHO paa/iMHHbiMH CBOtt- 
CXBaMH? 

528. rioqeMy y sjieMenxa VII rpynnbi iviapraHua npeo 6 ;iaKaK>T 
Mexa;i;iHHecKMe CBOftcxea, xorjia KaK cxoaiuHe b xott >Ke rpynne 
ra;ioreHbi hbjibioxch xHnHHHbiMH iwexa^i.xoHAaMH? Xlafixe oiBex, hc- 
XOAH H3 CXpOeHHfl aXOMOB yKasaHHblX SJieMCHXOB. 

529. C KaKHM 3 ;ieMeHxoM 6o;iee cxoiien MOiiH6AeH no cxpo- 
eHHK) axoMa— c ce/ienoM hjihxpomom? KaxHe CBoftcxsa, MexaaaHMe- 
CKHC h;ih Mexa;i;iOH;iHbie, aojdkhbi y Hero npeo6;iaAaxb? FloMeMy? 

530. y KaKoro h 3 9 ;ieMeHX 0 B II rpynnu, y KaabUHB h;ih y 6 a- 
pHH, AoajKHbi 6 bixb CHJibHee Bbipa>KeHbi Mexa;i/iHMecKHe CBOttcxea? 
Ho'ieMy? KaKOft hb hhx o 6 pa 3 yex 6 o;iee cH.ibHoe ocHOsaHHe? 

531. KaK HBMeHBioxcfl CBOftcxea saeivieHxoB b nepHo;iax h b 
raaBHbix noarpynnax nepHoa.nHecKOfl CHCxeMbi c yBejiHqeHHBM nopHA- 
KOBblX HOMepOB? 06'bflCHHXe 3X0 HSMeHCHHe CBOftCXB, HCXOJIH H3 
cxpoeHHH axoMOB 3;ieMeHX0B. 

532. Hcxoab h3 cxpoeHMB aaeKxpoHHbix o 6 o;ioqeK axoMOB, pe- 
uiHxe, y KaKoro h 3 sjieMenxoB IV rpynnbi,^ y XHxaHa h;ih repMaHHH, 
ao;i>KHbi cH;ibHee npoBB/iaxbCH MexajiJiHqecKne CBoftciBa? noqeiwy? 

533. B KaKofl rpynne h b khkhx paixax, qexHbix h;ih HeqexHUX, 
Haxoiiflxca aaeiweHXbi, HMeiouiHe b Hapy>KHOM s/ieKxpoHHOM c/ioe 
axoMa 2 aaeKxpona, a b npeanocjieiiHeM 13? KaKoea hx HawCo/ib- 
inaa BOSMOKnaa BaaenxHOcxb? KaxHe CBOficxBa, Mexaa/iHHecKHe h;ih 
Mexaa;ioHa.Hbie, y hhx npeo 6 ;iaiiaK)x? 

534. KaKHMH XHMHMecKHMH cBoMcxBaMH jiojDKeH o6;iaAaxb 
HCKyccxBeHHO nojiyqeHHbifl 3;ieMeHX c nopaaKOBbiM HOMepoM 87? 
C KaKHM M3 CToaiUHx B xa6jiHue ^aBHo HSBecxHbix 3;ieMeHxoB oh 
A o;i>KeH 6biTb HaH6ojiee cxo;ieH? 

535. MaKCHMajibHaa BaaenxHOCxb sacMenxa no KHcaopoay 
paBHa 7. BneuiHaa aacKxpoHHaa o6oaoMKa ero axoMa cocxohx h 3 
jiByx aaeKxpoHOB. 06pa3yeT nn aaeMenx ra3oo6pa3Hoe coe;iHHeHHe 
c BoaopoaoM? 

536. HeM o 6 'bacHaexca nepHOAHqecKoe HSMCHeHMe BaaenxHOcxH 

saeMeHXOB c yBeaH^eHneM hx nopaaKOBUX HonepoB? FIoqeMy 
y aaeMCHXOB 58 — 71 (aaHxaHOHAbi) eaaeHXHOcxb ne hsmc- 

Haexca c yBeaHqeHHCM nopaaKOBbix HOMepoB? 

537. yKa>KHxe hohu saeMenxoB xpexbero nepHoaa, cxoaHbie 
no cxpoeHHK) aaeKxpoHHOft o6oaoqKH c axoMOM Heona. H3o6pa3Hxe 
HX COOXBeXCTByiOmHMH CHMBOaaMH. 

538. KaKte hohu nepsux qexupex aaeMenxoB qersepxoro 

159 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


nepHOAa cxoahu no cBoeny cTpocmno c aroMOM aprona? Haodpa- 
3HTe TJX COOTBerCTByiOlUHMII ClIMBO.naMM. 

539. yKa'/KHTe, KaKue iiohw 6anee cxo/iiiw no CTpoeHiiio 

CBonx BHeuMiiix sjieiCTpoiiHijx o6o,io'icic: h Ag’^ m\i 

Cd*-" H 

540. Cko.ibko sjieKTpoHOB coziepncar b Hapy>KHOM c;ioe c;ie- 
Ayioinne HOHU sjieMeHTOB MCTBeproro nepnoiia: 

Ca2+ Cr3+ Zn2+ Se^- Br- 

KaKHe H3 HMx cxoHHbi 00 CTpoeHtiio 3;ieKTpoHHOfl o6o;iohkh c axo* 
waMM HuepTHWx rasoB? 

541. CKOJbKO saeKTpoHOB coiiep)KaT b napyxcHOM c;ioe hohu 
saeMCHTOB naxoro nepno^a: 

Rb+ Sr2+ Zr4+ Ag+ Cd2+ Sn*+ Te^- 

Kaicne h3 hhx cxojiHbi no CTpoennio aaeKTpOHHoW o6o;iomkh 
c axoMOM HHepxHoro raaa KpHorona? 

542. CKoabKO saeKxpoHHbix caocB WMeexca y hohob: 

K+ Mn2+ Fe3+ J- Se2- 

543. KaKOBa MaKCHMaabHaa Ba/ienxnocxb no KHCaopoay h Ba- 
jieHXHocxb no BOAOpOAy y saeivieHxoB, HMesouinx b AByx BHeiuHHx 
sjieKxpoHHbix caoHx: o;ihh — 18 h 5 saeKiponoB, apyroft — 8 h 7. 

9JieKTn0H03. 

544. Zlattxe cxeMu cxpoeHHH 9;ieKxpoHHbix oOononeK cjiejxyiO' 
lUHx hohob: 

Li+ Cs+ Ba2+ A13+ Ni2+ Q- S2- 

^ 545. OnHHaKOBO jik cxpoenHe sjieKxpoHHbix o6oaoMeK: a) y mo- 
hob xaopa H HOHOB KaabUHH b Kpwcraaaax CaCla? 6 ) y hohob 
6poMa H HOHOB HaxpHfl B KpHCTa;i.aax NaBr? 

2. PaAHoaKTHBHOcTb. 3aKOH CMemeHHsi. Haoronu 

PaAHoaKTHBnocTbfo HasbiBaexca ceohctbo neKoiopbix 9Jie- 
MCHTOB HcnycKaxb HeBHAiiMbie Aynn, Koxopbie npoxoAHi CKHOJb 
xejia, Henpo3pamib!e o6bTK[TOBeiiiibix cneroBbix Aynofl, 

HOHH3Hpyioi R03Ayx n Bb!3biBaKJT noML-puciiHe (})OTorpa(^nqe- 
CKOH nAaCXHIIKH. 

PasjiHMaKJi xpn BiiAa Aynen, ncnycKacMbix paAMoaKXUB- 

HblMH 3AeMeMXaMM: 

1) a-jiVHH - noxoK mbcxhu c MaccoM. pannofi 4 KHCAop ea., 
HecyiiiHx Ka>KAaH ABa SACMeuxapubix noAo>KnxeAbHbJx sapnAa 
(flApa reann); 

2) p-AyHH ~ noTOK SAeKxponoB, AeismHx co CKopocxbK), 

6JIH3KOH K CKOpOCTH CBCTa; 
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3) T -jiym — sjieKTpoMarHHTHbie KOjie6aHHH o^eHb 6oJibmoH 
HacTOTbi, oTJiHMaioiuHecH OT ;iyHeH PeHTrena sHaqHxeJibHO 
MeHbUieH BOJlHbl. 

HcnycKaHHe Jiy^iefi paAHoaKTiiBHbiMH sjieMeHxaMH hejihctch 
cjieACTBHeM caMonpoH3BOAbHoro pacnaAa hx aroMos, b peayjib- 
raxe Koxoporo oSpaayiOTCH axoMbi HOBbix xHMHqecKHX s^eMeH- 
TOB. PacnaA axoMOB conpoBo»cAaexcH Bbi6pacbiBaHHeM a-qacxHu 
(ha^P reJiHJi) HJiHP-MacxHU (sjieKxpOHOB) . 

KoAUHecToo aroMoe paduoaKTuenoao aAeMenra, pacnadato- 
mUXCH 6 KOOfCdbtU daHHblU MOMeHT, tlpOnOpUfUOHaAbHO KOAme- 
CTey uMefoiyuxcR aroMoe (saKOH paAHoaKXHBHoro pacnaAa). 

Ko3(|)c})nuHeHx nponopuHOHaAbHOCXH, noKasbiBaioiAHH, KaKan 
qacxb HajiHqHoro qHCJia axoMOB pacnaAaexcH b eAHiiHuy spe- 
MeHH, Ha 3 biBaerc 5 i kohctuhtou pacnada paAHoaKxuBHoro sjie- 
MeHxa. Snan KOHCxanxy pacnaAa K, mojkho BbiqncjiHXb KOJime- 
CTBO pacnaBUiHxcH sa ak)6oh npoMe^yxoK BpeMenn axoMOB. 

Ecah, HanpHMep, b ceKyHAy pacnaAaexcH Vioo nacxb najinnHoro 
KOAHnecxBa paAnoaKXHBHoro sjieMCHxa, xo b CACAyiomyio ce- 
KyHAy pacnaAaexcH Vioo nacxb ocxaxxa, eme b cJieAyiomyio — 

Vioo ^acxb HOBoro ocxaxxa h x. a. 

ripoMe^KyxoK BpeMCHH, B xenenne KOXoporo pacnaAaexcH 
nojioBHHa nepBonaqajibfioro KOjmqecxBa paAHoaKXHBHoro sJie- 
Menxa, nasbTBaexcH ero nepuodoM noAypacnada. 

BeJinqHHa, o6paxHaH Koncxanxe pacnaAa, nasbiBaexcH cped- 
HeCl npodOAMUTCAbHOCTbK) 0f€U3HU paAHOaKXHBHOFO 3 JieMeHxa. 

OneBHAHO, 3X0 ecxb npoMejKyxox BpeMenn, b xenenne Koxoporo 
jno6oe KOJinnecxso paAnoaKXHBHoro sjieMcnxa pasAOHCHAOCb 6bi 
6e3 ocxaxKa, ecAH 6h pacnaA Bce BpeMH meA c naqaAbHofl 

CKOpOCXbK). CpeAHHH npOAOAJKHXeAbHOCXb H^H3HH (t) CBHSaHa 
c nepHOAOM noAypacnaAa (T) cooxHomenHeM x = l,44r. 

PasMemeHHe 3AeMeHX0B, o6pa3yK)mHxcH npn paAnoaKXHB- 
HOM pacnaAe, b xadAHue nepnoAHMecKOH CHCxeMbi, a xaKH<e na- 
xo>KAeHHe HX axoMHbix BecoB npoH3BOAHxcH na ocHOBanHH 
auKOua CMeiyenuH, hah npaeuAa edema, cymnoexb Koxoporo 
3aKAK)qaexCH B CACAyiOIAGM. npH Bbl6paCbIBaHHH H 3 HApa 
axoMa a-nacxHUbi Macca HApa yMeHbinaexcH na 4 eAHHHUbi, a 
sapHA HApa na 2. no3xoMy o6pa30BaBmHHCH sjieuem HMeex 
axoMHbiH Bee Ha 4, a nopnAKOBbin HOMep na 2 eAHHHUbi 
MeHbuie, neM MaxepuHCKHH, h CMemaexcH b xa6AHue na ABa 
Meexa BACBO. Bbi6pacbiBaHHe P-qacxHUbi ne Bbisbisaex hsmc- 
iieHHH axoMHoro Beca, xax xax Macca qacxHUbi hhhxojkho MaAa 
(7 i 840 Maccbi axoMa BOAopoAa), ho aapHA HApa yBeAHHHBaexcn 
Ha 1, BCACACXBHe qero o6pa3yK)mHHCH SAeMenx cMemaexcH na 
OAHO Meexo BnpaBO. 

11 H A. 
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ripMMep 1. OnpeAeJiHTb Mecio b nepnoiluMecKOH cHCieMe h 
aroMUbiH Bee ajicMeaxa, o6pa30BaBLijerocH hs paA^n b peayAb- 
raie noxepH hm Mexbipexa-HacTim h A^yx P-^acTim. 

P e m e H ii e. riopjiAKOBbiii iiOMep paAii^ 88. OoxepH Hexbi- 
pex a-qacxiiu yMefibmaex sapnA HApa iia 8, a noxepn AByx 
P-qacxHu yBCAnqiiBaer ero Ha 2. C/ieACBaxeAbiio, nopHAKOobift 
HOMep odpasoBaBuierocH ajicMeiixa aojdkch 6bixb na 6 eAHHHu 
MeHbuie, HeM y paAHH, x. e. 82. 

rioAo^eHHe HOBoro sAeMeiixa b nepHOAHHecKOu cHcxeMe 
MOKHO ycxaHOBuxb (He noAbsyncb xa6AHueH) nyxeM pacnexa 
no MexoAy, yKaaaHHOMy b pasAejie 1 (cm. npHMep 3 na 
exp. 158). npOHSBeAH xaKOH pacnex, HaHACM, nxo sjieMenr aoa- 
M<eH HaxoAHTbCH B meexoM nepi-ioAe, b nenexHOM psiAy 
B IV rpynne. 

npHMep 2. Oahhm h 3 npoMeA<yxoHHbix npoAyKiOB pacnaAa 
xopHH HBJinexcH xopoH, axoMHbiH Bee Koxoporo 220, a nopjiAKO- 
BbiH, HOMep 86. Ckoabko a- h p-Hacxim aoajkch noxepjixb axoM 
xopHH, qxo6bi npespaxHXbCH b axoM xopona? 

P e m e H H e. AxommliS Bee xopHH 232. PasHHua Me^Ay 
HHM H axoMHbiM BccoM xopoHa 12. CjiCAOBaxeAbHO, npH npe* 
BpameHHH b axoM xopona axoM xopHH AOJi>KeH noxepnxb xpH 
a-qacxHUbi. 

riopHAKOBbiH HOMep xopHH 90. EcAH 6bi HpeBpamcHHe b xo- 
pOH COnpOBOA^ASAOCb XOAbKO HOXepeH a>qaCXHU, XO nOpHAKO- 
BbiH HOMep xopona jiojimen 6hiji 6hi paBHHXbCH 84. A xaK kbk 
OH paBCH 86, TO, oneBHAHo, KancAbift axoM xopHH, KpoMe xpex 
a-qacTHu, AOAH^en noxepHXb eme abc P -qaciHUbi. 

PaSHOBHAHOCTH aXOMOB OAHOFO H XOFO Hce SAeMeHxa, y KO- 

xopbix aapHAbi HAep, a CAeAOBaxeAbHO, h Bce xHMnqecKHe 

CBOHCTBa OAHHaKOBbI, HO Beca paSAHHHbl, HaSblBaiOT USOTOnaMU. 

BoAbiHHHCXBo xHMHHecKHx SAeMeHxoB npeAcxaBAHex C 060 H 
CMeCH H30XOnOB, X. e. COCXOHX H3 aXOMOB paSAHHHOFO Beca. 
rioaxoMy onpeAGAHeMbiH o6biqHbiMH XHMnqecKHMH MexoAaMH 
axoMHbiH Bee SAeMenxa ecxb Anuib cpeAHee apH(j)MeTHqecKoe 
H3 BecoB HsoxonoB, o6pa3yiouxHx Aaniiyio cMecb. AxoMHbie seca 
H30XOnOB Bbipa>KaiOTCH nOHXH XOHHO UeAbIMH HHCAaMH. 

JXjih o6o3HaqeHHH H3oxonoB oahofo h tofo >Ke SAeMCHxa 
K xHMHqecKOMy CHMBOAy sAeMCHxa npHHHCbiBaiOT enpasa 
BBepxy axoMHbiH bcc naoxona. HanpiiMep, iisoxonbi xjiopa 
o6o3HaqaK)T xan: CP^ h CP^. 

3AflAU H 

546. B xeqeHHe qaea noABepraexcfl pacnaAy Vs ‘^acxb neKO- 
Toporo paAHoaKTHBHoro sACMeHTa. OocTpoflie rpa(})HK, noKasLiBaio- 
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yMCHbuienwe Ko;iH*iecTBa aroro aaeMCHia c Te^eHHeM spe- 
, MeHH, H no rpal'HKy naftAHTC nepHo;i no^ypacna^a. 

547. KoHCTaHia paciia^a pa^aiiH E paena 1,6 • 10“® (b ce- 
Kyn/iy). Onpeiieanxe cpc/nuoio npo;ioa>i{UTe;iLHOCTb }Kn3HH aioro 
saeMeHxa. 

548. KoHcxaHxa pacnaaa pa^na A paena 3,8 • (b ce- 

Kynay). Onpeiie;iHxe nepnoa iioaypacnaaa h cpeamoio npoaoa>Kn- 
xeabHocxb >kh3hh paiiHH A. 

549. B cocyae HMeexca 0,01 z pajaoHa. llepHo;! ncaypacna^a 
paAona paBCH npnOaHSHxeabHO 4 iiHHM. KaKoe Ko;iHHecxBO pa^iona 
ocxanexcH b cocyAe qepea 20 ahcA? 

550. 1 z pa;iHfl Bbidpacbieaex b ceKyniiy 3,5 • 10^® a-qacxHu. 
PaccMHxallxe, qepea CKo;ibKO BpeMenn yKasanHoe KoanqecxBO pa- 
ana pa3;io>KHXCfl ue.anKOM, ec;iH pasaoKenne 6yaex Bce speMH nxxn 
c HaqaabHoft CKopocxbto. Kax HasbiBaexcB 3xox nepnoa BpeMenn? 

551. HMeexcH 1 mz paann C, nepHO;i noaypacnaiia Koxoporo 
paBCH npH6aH3Hxeabiio 20 mmh. Kanoe KoanqecxBO paana C ocxa- 
Heica qepea 3 qaca? 

552. HeM oO'bflCHHXb, mto paanft, HecMOxpa na xo, hxo oh hc- 
npepbiBHO paBpyinaexca, jio cnx nop Bcxpeqaexca b npwpoAe? 

553. Hepea CKoabKO ;ieT 1 2 paAna yMeHbuinxca b Bece BcaeA- 
cxBHe paAHoaKXHBHoro pacnaAa ao Vs 2, ecan nepnoA noAypacnaAa 
paAHB paBHHexca 1580 foabm? 

554. Ecan axoM aacMeaxa noxepaeT OAHy a-qacxnuy h abb 
P-qacTHUbi, H3MeHHxcfl AH ero Bee? HaMeiinxca ah sapa* HApa? 

555. Ckoabko a- h p-qacxHu AOA>KeH 6biA 6bi noxepaxb axoM 

CBHHua qxoCbi npcBpaxHXbca b axoM pxyxH 

556. KaAHft H pybHAHtl CAaOo paAiioaKXHBHbi h Hcnycnaiox 
p>AyqH. B KaKHe SACMeHXbi ohh npn sxom npeapamaioxca? 

557. B KaKyio rpynny nepnoAnqecKoft CHCxeMU aoajkch nonacxb 
SACMeux, obpaaoBaBiHHflca h 3 xopna nyxcM HSAyqeHHH ero axoMOM 
qexupex a-qacxnu h Asyx p-qacxnu? KaKOBbi aoa>khh Obixb*. a) ero 
axoMHuft Bee; 6) BaAenxHOCXb; b) hhcao sAeKXpoHOB b Hapy>KHOM 
CAoe axoMa; r) 4)opMyAa Bbiciiiero okhcab; a) (i)opMyAa BOAopoA- 
HOrO COeAHHeHHB? 

558. K KaKofi rpynne nepnoAHHecKoH cHcxeMU OyAex npnnaAAe- 
H<axb sACMeHx, oOpaaoBaBuiHtteH h3 ypapia BCACACXBHe noxepn 
axoMOM ypana Aoyx a-qacxnu h AByx p-qacxnu? KaKOB 6yAex ero 
axoMHbiM Bee? C KaieuM h3 cxobijihx b xaOAnue aAeMenxoB oh 
O yAex xojKAecxBeH no xHMnqecKHM CBoflcxBaM? 

559. Kaxofl oOxeM safiMex npn HopMaAbiiux j^CAOsnax reAntt, 
odpaaoBaBuinWcH BCJiejxcTmie npeBpaiueiiiiH b CBnueu 1 rpaMMaxoMa 
xopHH (ax. sec 232)? flpn paeqexe eACAyer HMexb b BHAy, qxo 
MOAeKyAbi reAHB OAHoaxoNr'’ii, 

!!♦ m 
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560. Cko;ii>ko rpaMMOB cbhhuh h cko/ibko ;ihtpob re;iHH, npH- 
BCACHHUx K HopMa;ibHbiM yc;ioBHHM, nojiyqHTca b pesyjibTaxe pac- 
najxa 1 rpaMMaroMa pa^HB? 

561. Hcm Moryx oxjiHMaxbCJi ^ipyr ox Apyra axoMbi oahopo h 
T oro >Ke 3 ;ieMeHTa? KaK nasbiBaioTCH xaKHe axoMU? Moryx m\ 
axoMbi pas/iHMHbix sjieMCHxoB HiMexb owHaKOBbifi Bee? OiBex noii- 
xBepAHxe npHMepaMH. 

562. Asox cocTOHx h3 H 30 xonoB H a BOAopo;i — h 3 
HBOxonoB H H2. Cko/ibko pa3;iHqHbix bhaob MOJieKyji coAep- 
}KHX o6bIKHOBeHHbltt aMMHBK? HanHlUHXC HX (})OpMyAbl (HanpHMep 

H yKa>KHTe hx MOACKyAHpHbie Beca. 

563. KHC/iopoA cocxoHx h 3 H30xonoB H a yr^e- 

POA— H3 H30XOnOB H CkO/IBKO paSAHHUUX BHAOB MOAe- 

KyA coAep)Knx ypAeKHCAbift ra3? HanniuHxe hx 4)OpMyAbi h yna- 
>KHxe HX MOACKyAnpHbie Beca. 

564. Haoxon Kaxoro SACMeHxa (h3 HMeioiunxca b xa6AHue nepno- 
AHHecKoft cHcxeMbi) noAyqHxcH npH noiepe axoMOM xopHB 

naxM a^qaexHu h Asyx p-qaexHu? KaKoftSyACx ax. bcc axoro H30xona? 

565. Xaop (ax. bcc 35,46) cocxohx h3 hsotohob Cl®^ h CF. 
CKOAbKO npoucHxoB axoMOB xoro H Apyroro Hsoxona oh coacp^kht? 

566. ripHpoAHbift raAAHfl (ax. sec 69,72) cocxohx h3 h30xo- 
noB Ga®^ H Ga'^^ Ckoabko npoueHXOB axoMOB xoro h Apyroro 
H30X0na OH COAep>KHT? 

567. ripHpOAHblft pySHAHft COCXOHX H3 HSOrOHOB Rb®® H Rb®’ 
H C0Aep>KHx 72,8 7o nepBoro Hsoxona h 27,2% Bxoporo H30xona, 
Paccqnxaflxe cpeAHHft axOMHbift sec py6HAHfl. 

568. OpHpOAHaB MeAb cocxohx H3 H30XOnOB Cu®® H Cu®®. 
OxHomeHHe hhcaa axoMOB Cu®® k qHCAy axoMOB Cu®® b cMecH 
paBHo 8:3. Paccqnxaflxe cpeAHHtt axoMHutt bcc mcah. 

569. ripeBpameHHe bkxhhhh (ax. sec 227) b bkxhhoh hacx no 

cxeMe s « . „ ® . 

Ac RaAc -► AcX Acn 

yKa)KHxe AAfl Ka>KApro h 3 npoAyKxoB pacnaaa ero axoMHUtt bcc, 
nOp^AKOBblft HOMep H XHMUqeCKHtl CHMBOA HBOXOnHOPO C HHM 9Ae- 
MeHxa H3 xa6AHUbi nepnoAHuecKOfl chcxcmu. 

570. PaAHOiKXHBHblft pBA ypHH — paAHft HMeex bha: 

a B Baa 

UI UXi UXii UII ^ lo Ra 

PaccHHxaflxe axoMHbifl bcc h nopHAKOButt HOMep aah Ka>KAoro h3 
npoMe^KyxoMHbix mabhob axoro pBAa. yKa)KHxe, Kaxoft h3 SAeMCH- 
xoB, HMeioiAHxca b xabAHue nepHOAHqecKOfl CHCxeMU, HBAaexcsi ero 
H30XOnOM. 
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rJIABA XV 

OKHCJlHTEJlbHO-BOCCTAHOBHTEJlbHblE PEAKUMH 

1. OKHCJieHHe H BOCcxaHOBJieHHe 

OKHCJIHTeJlbHO'BOCCTaHOBHXeJIbHblMH HaSblBaiOTCH peaKUHH, 
npH KOTOpbIX npOHCXOAHT HSMeHeHHe BaJieHTHOCTH SJieMeHTOB, 
bxoahiuhx b cociaB peanipyiomHx BemecTB. HsMeiienHe Ba- 
/leHTHOCTH npoHcxoAHT BCJieACTBHe nepexoAa SAeKrpoHOB ot 

OAHHX aXOMOB HJIH HOHOB K ApyrHM. 

OKHCACHHeM HasbiBaexcfl npouecc noxepH sAeKxpoHOB axo- 
MaMH HAH HOHaMH, BOCCXaHOBAeHHeM — npOlXeCC npHCOeAHHe- 
HHH 3AeKXpOHOB. 

BbIUCCXBO, aXOMbI HAH HOHbl KOXOpOPO npHCOBAHHHlOX 
K ce6e 9AeKxpoHbi, oxHHMan HXOXApyrnx BemecxB, HasbiBaexcH 
OKUCAureACMj a BeiuecxBO, axoMbi hah HOHbi Koxoporo oxabiox 
SA eKXpoHbi, HasbiBaexcH eoccTUHoeuTeAeM. OKHCAHxeAb b npo- 
uecce peaxuHH oxHHMaex SAeKxpoHbi ot oKHCAHiomerocH bg- 
uiecxBa H caM npn stom BOCCxaHaBAHBaGxcfl*, Hao6opox, boc- 
CXaHOBHXeAb, XepHH SAGKXpOHbl, OKHCAHeXCH. TaK KaK TepHGMble 
OAHHM BemeCTBOM 9A€KTpOHbI CGHHaC Me HpHCOeAHHHFOTCH 

K. Apyi’OMy BemGCXsy, xo oKHCACHHe BcerAa conpoBo>i<AaGTCH 
BOCCXaHOBAeHHeM, a BOCCxaHOBAeHHe — oKHCAeaneM. 

npOCXeHUlHMH OKHCAHXeAbHO-BOCCXaHOBHXeAbHblMH peBK- 
UHHMH HBAHIOXCH peaKUHH 06pa30BaHHH CJIOKHbIX BeiH,eCTB H3 

npocxbiXj a xaK>Ke peaKUHH BbixecHeHHH oahhx sAeMCHTOB h3 

HX COeAHHeHHH ApyrHMH SAeMeHXaMH. 

Pa36epeM necKOAbko npHMepoB. 

1. PeaKUHH o6pa30BaHHH cepniicxoro 
u H H K a ZnS H3 cepbi h UHHKa Bbipan^aeiCH ypas- 
HeHHeM: 

2e 

i i +II 

Zn-j-S- Zn++ S-“ 

CyiUHOCTb peaKUHH saKAtoaaexcH b nepexoAe AByx sAeK- 
xpoHOB OT KaMjxoro axoMa UHima k Ka>KAOMy axoMy cepu, 
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BcjieACTBHe nero o6a axoMa npeBpamaiorcH b HOHbi, o6pa3yio- 
lUHe saxeM cepiiHCTbiil uhiik. Uhhk OKHCJifieTC5i; BajieHTHOCXb 
ero B pesyjibTaxe peaicuHH noBbimaeTCJi or 0 jio +2. Cepa boc- 
cTaHaBjiHBaexcH, ee Bajiermiocxb noHn:»caexc5i ox 0 ao — 2, Bee 
npoHcxoA5imee uomno HarjiH;iHo npeACiaBuxb, ecjiH BbipasHXb 
npouecc okhcjichhh h npouecc BoccxanoBjieHHB oxAejibUbiMH 

«3JieKXpOHHbIMH» ypaBHeHHHMH: 

Zn — 2e~ = Zn++ (npouecc OKucacHHa) 

S -]- 2e~ = S — (npouecc BOccTauoR/ieHKH) 

IIiTMK — BoccxaHOBHxe.nb, cepa — 0 Kiic;iHxejib. 

2. P e a K u H H B bi X e c n e H n n m e u h h 3 e e c o ji n 
(CiiSO-i) /K e Ji e 3 o m: 


I . 

Fe Cl! ^ + SO^ := Cu Fe + SO^ 

Flon MeuH Cli + oxviHMaex y axoMa >Kej]e 3 a uea sJieKxpona, 
npeBpamancb b sjieKxponeHxpajTbfibiH axoM moah, a axoM >Ke- 
.nesa cxanoBHxcH' nojioKiirejibiibiM AByxaapHAHbiM hohom: 

Fe — 2e- = Fe++ (npouecc OKHcaeunq) 

Cu + + = Cu (npouecc BoccranoBaeunfl) 

)KeAe30 oKHCJinexcn, BajieirniocTb ero noBbiiuaexcn ox 0 ao 
-|- 2; MCAb (noHbi Cu ’ ) BoccxaHaBAHBaexcH, BaAeiixiiocxb ee 
noim>Kaerc5i c -|-2 uo 0 . ^KCcFieso — BoccxaiiOBHxejib, hoh 

MCAH — OKiiCAIlTGAb. 

3. B o c c X a II 0 B A e li u e o k ii c n m e a h b o a o p o- 
A 0 m; 

26'’“ 

I 

Cu+^ O — -|- H2 =- Cu -f H — 

ripii 3xo/i peaKUHU non mgah Cu *‘+ oxnnMaex y AByx axo- 
MOB BOAopoAa, o6pa3yK)mHx MOJieKyjiy H 2 , Aua sjieKTpoHa, 
iipeBpamancb b HenxpajibHbiH axoM mcah, a axoMbi BOAopoAa, 
xepnn 3AeKxpoirbi, npeBpaiuaioxcn b noAO>KHxeAbHbTe *oaho- 
3ap5iAHbie HOHbi H ' . Hoh mcah hbahcxch OKHCAnxeAeM, boao- 
pOA — BOCCXaHOBHXeACM. 

Cu + + Cu (npouecc BoccraHOBnenm) 

Hy 2e‘^ »== 2H ' (npouecc OKHCAenHw) 
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2, CocxaBJieHHe ypaBHCHMS oKHCJiHrejibHO BOCCTaHOBHrejibHUx 

peaKUHfl 

TaK KaK npH peanuHHX oKHCJieHHn-BOCCTanoBJieiiHa sjieK* 
rpoHbi TOJibKO nepexoAHT ot oahhx htomob hah hohob k Apy- 

FHM, TO OHeBHAHO, HTO HHCAO SAeKipOIIOB, npH06peTaeMbIX OKHC- 
AHTeACM, AOA>KHO paSHHTbCH HHCAy SAeKXpOHOB, OTAaBaeMbIX 
BOccTaHOBHTeAeM. riosTOMy, cocxaBAHH ypasHeHHe peaKUHH 

MeH<Ay OKHCAHIOmHM H BOCCXaHaBAHBaiOIAHM BClUeCTBaMH, 
K 034 )(})HUHeHXbi npH 4 )opMyAax . 3 THX BemecTB noA6HpaK)x xax, 
qxo6bi npoH3BeAeHHe H 3 hhcab pearHpyK)ui,HX axoMOB hah mo- 
ACKyA OKHCAHiomero BeiuecTBa iia hhcao npHo6peTaeMbix hm 
SA eKXpOHOB paBFIHAOCb anaAOriTHIlOMy npOHSECA^HHIO AAH boc- 
cxaHaBAHBaiomero BeiuecxBa. Ilpn stom o HiiCAe noxepHHUbix 
HAH npH06peTeHHbIX SAeKXpOHOB CyAHT no HSMeHeHHK) BaAOHT- 
HOCXH cooxBexcxByioiuHx SAe’MenxoB b pesyAbxaxe peaKUHH. 

ripH COCXaBAeHHH ypaBHeHHH OKHCAHXeAbHO-BOCCXaHOBH- 

xeAbHfaix peaKUHH Heo6xoAHMO, kohchho, snaxb, bo hto npespa- 
maioxcH b peayAbxaxe peaKUHH OKHCAHioiuee h BOCcxanaBAH- 
BaiOLuee Bemecxsa. HepeAKO 3 xo mo>kho aapanee npeACKasaxb 
Ha ocHOBanHH HssecTHbix CBOHCTB 060HX BeiuecTB. EcAH peaK- 
UHH npoxeKaex b pacxBope, xo b hch MO>KeT npHHiiMaxb yua- 
cxHe xaK>Ke h boas; Bonpoc o 6 yuacTHH nocAeAneii BbiHCiinexcH 
B npouecce cocxaBAeunn ypaBnenuH peaKunH. 

Mxo6bI Ha KOHKpeXHbIX npHMepaX OSHaKOMHXbCH C npHCMOM 
HaXOH^AeHHH K03C}D(J)HUHeHT0B, nonpo6yeM COCXaBHXb HeCKOAbKO 
ypaBHeHHH OKHCAHXeAbHO-BOCCXaHOBHXeAbHblX peaKUHH. 

l.OKHCAeHHe HOAHCXOrO BOAOpOAa KOH- 
u e H X p H p O B a H H 0 H C e p H O H K H C A O X O H. PeaK- 
UHH Hj\QT no cxeMe: 

HJ -f HgSO, -V J2 ~|- H^S 

OnpeA^AHeM BaACHTHOCTb ynacTByiomHx b oKHCAeniiH-BOc- 

cxaHOBAeHHH SAeMCHTOB AO H nocAC peaKUHH H oxMenaeM ee 
pHMCKHMH UH(f)paMH, HOCXa BAeUIlblMH HHA CUMBOABMU SAeMBH- 
tob: 

-I -j-iv 0 -11 

HJ-l-HjSO^ - Jj + HaS 

BaAenxHOCTb hoah b peayAbxaxe peaKUHH noBbicHAacb 
Q — 1 0; cAeAOBaxeAbiio, hoa (hoh J") okhcahach, h 

KaJKAHH HOH ero noxepaA b npouecce peaKUHH oahh sAeKxpoH. 
BaACHTHOCTb >Ke cepH noHH3HAaCb c +6 AO — 2, T. e. cepa 
HGCCxaHQBHAacb. noinoKeiuie ftaAeuTHocxH cepu nponaoiHAO 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


BCJieACTBHe nepexoAa 3 JieKTpoHOB ot hohob J ‘ k cepHon khc- 
jioxe. Mo>icho npHH 5 iTb, WTO npii 9 tom KajKAbiH aroM cepw, 
KOBaJieHTHO CBHSaHHWfi B HOHC SO4" C aXOMaMH KHCJlOpOAa, 
npHCoeAHHHJi 8 sjieKTpoHOs H npesparujiCH b hoh S — ,BOiiieA- 
uiuB B cocxaB MOAeKyjibi cepoBOAopoAa. 06 o 3 HawHB sxox axoM 

-f-V I 

wepes S, saoHCbiBaeM npoHCxoA^iiuee npH peaKUHH nepeMe- 
meHHe sjieKxpoHOB b bhac cjieAyioinHx sjieKxpoHHbix ypaB* 
HeHHii *: 


8 

1 


- J 

•fVI 

S + 8e-= S — 


Hncjio. sjieKxpoHOB, oxAaBaeMbix HonaMH aoAa, aojijkho 
paBHHXbCH WHCJiy sjieKxpoiiOB, npiicoeAHHHeMbix axoiviaMii cepw 
•4-vl -^vi . 

S, rioaxoMy na Kax^Abifi axoM S HaAO bshtb BOceMb hohob 
HOA a, X. e. Ha oAHy MOAeKyjiy H2SO4 BoccMb MOAenyA HJ, wxo 
H oxMewaeM aH(})paMH, nocxaBAeHHbiMH CAeBa ox uanHcanHbix 
ypaBHeHHH (aa wepxoH). 

TaKHM o6pa30M MbI HaXOAHM K034)(})HUHeHXbI npH OKHCAH- 
xeAe (H2SO4) H BOCcxaHOBHxeAe (HJ), a BMecxe c xeM h Koacj)- 
4)HUHeHXbi A*/iH BeiuecTB, noAywatoiuHXCH b peayAbxaxe okhcab- 

HHH-BOCCXaHOBA€HHH, XaK KHK COBepUieHHO HCHO, WTO H 3 BOCbMH 

MOACKyA HJ AOA>KHbi o 6 pa 30 BaxbCH wexbipe MOAeKyAbi J2 h h 3 
oahoh MOAeKyAbi H2SO4 xoAbKO OAHa MOAeKyAa H2S. Hoa* 
CXaBAHH HaHAeHHbie K 03 (J)(J)HUHeHTbl B HaHHCaHHyiO BblUie 
GxeMy peaKUHH, noAywaeM: 

8HJ + H2SO, 4J2 + H2S 


CpaBHHBan xenepb whcao axoMOB BOAopoAa b agboh h npa- 
BOH WaCXHX CXeMbI, HaXOAHM, WTO B npaBOH WaCTH CXeMbl HCAO- 
cxaex BOCbMH axoMOB BOAopoAa h oxcyxcxByer KHCAopoA. Owe- 
BHAHo, WTO, noMHiMo yKBsaHHbix B cxGMe HenocpeACTBeHHbix 
npOAyKXOB OKHCAeHHH-BOCCXaHOBAeHHH, npH peaKUHH o6pa- 

syexcH eiue h boab. Mhcao MOAenyA nocAeAHefl ycxaHaBAUBacM, 
hcxoah H 3 WHCAa HeAOCxaiolUHx axoMOB BOAopoAa. UpHnHcaB 
K npaBOH wacxH cxeMbi wexbipe MOACKyAbi boabi h saMCHHB 
cxpe^iKy 3HaKOM paBencxBa, noAywaeM: 

8HJ + H2SO4 = 4J2 + HgS + 4H2O 


• B AajibHeftujeM aroMbi, CBHsawHbie KOsajicHTHOfi CB5i3bio, b MOJieKy- 
jiax CAOJKHbix BemecTB hah b caojkhhx Hoiiax Mhi 6yAeM o6o3HaqaTbCHM- 
BOAaMH COOTBeXCTByiOmHX BAeMeHTOB, CTasJI HaA HHMH pHMCKyK) UH(})py, 
yKashiaaiomyio paACHTHocTb sAeMeuia (atOMa). 
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npaBHJibiiocTb cocTanjieMHfl ypaBnenHH nposepneM nyreivi 
noACMera nncjia axoMos KHCJiopoAa b o6eHx ero ^acrax. 

2. BoccxaHOBjieHHe xJiopHoro e ji e 3 a FeCU 
XJIOpilCTblM^ OJIOBOM SnCl2. CxCMa STOH peaKUHH xa- 
KOBa: 

+ II1 +11 +Il +1V 

FeClg + SnClg FeClg + SnCl^ 


Hs cxeMu BHAHO, Hxo B pesyAbxaxe peaKiXHn BaAenxHOCXb 
>i<e;ie3a CHHJKaexcB c +3 AO +2, a BaAenxHOCXb oAosa noBbi- 
maexcB c +2 ao +4. CAeAOBaxeJibHO, ^ejieao (hohu 
BO ccxaHaBAHBaexcB, a oaobo (HOHbi Sn^+) okhcjihcxcb. 3xo 
npoHCxoAHX, o^cbhaho, BCACACXBHe nepexoAa sjiCKxpoHOB ox 
hohob OAOBa K HOHaM xpexBaACHXHoro ^eAesa, npnqeM Ka>K- 
Abifi HOH OAOBa Sn ^ + xcpnex Asa SACKxpoHa, a Ka>KAbiH hoh 
)K eAe3a Fe >* + + npHcoeAHHHex oahh SACKxpoH. H3o6pa>KaH 3x>i 
npoueccbi SJieKxpOHHbiMH ypasHeHHHMH, cocxasAHeM (kbk h 
B npeAbiAymeM npniwepe) cxeMy npoHcxoAfliuero npn peaKUHn 
nepepacnpeAejieHHH SAeKxpoHOB h no neft .naxoAHM ko3(|)(^h- 
uneHXbi K ypaBHeHHK) peaKunn: 


2 

1 


Fe+ + + = Fe+ + 

Sn++ — 2e- =Sn+ + + + 


MncAa 2 h 1 hbabioxcb K 03(})(})Hi;HeHxaMH npn (})opMyj]ax 
BemecxB b acboh qacxn ypaBneaHH peaKuim, Hcxoab h 3 hhx, 
paccqHXbiBaeM K03(j)(})HUHeHXbi jxjih npaeoH qacxH ypasHeHHH. 
OoAcraBHB HaHAeHHbie K09(j)c{)HUHeHXbi b npHseAennyio Bbiiue 
cx€My peaKUHH h saivieHHB cxpeAKy snaKOM paBencxBa, noAy- 
qaeM OKOHMaxeAbnoe. ypaBHenne peaKUHH: 

2 FeCl 3 SnClg == 2FeCl2 SnCl^ 


lloAcqex HHCAa axoMOB b npaBOH h AeBOH ero qacxHx no- 
KaabiBaex, hxo ypaBHeime coctsbjiquo npaBHJibHO, 

Tax KaK paccMaxpuBaeMan peaKUHH npoHcxoAHX M€>KAy 
SJieKXpOAHXaMH B BOAHOM paCXBOpe, XO OHa MO>KeX 6 b!Xb Bbl- 
pa>KeHa HOiuibiM ypaBHeimeM: 

2Fe' ’* — Sit * = 2F g* ’ — Sir * * * 

OpH npoBepKe npaBHJibHOcxn cocxasAeHHH hohhhx ypae- 
HeHHH CAGAyeX HMeXb B BHAy, HXO BO BCHKOM HOHHOM ypaBHC- 
HHH He TOAbKO o 6 mee hhcao axoMOB hah HOHOB KancAoro sac- 
Menxa b toh h ApyroH qacxH ypasHeHHH aoahcho 6 bixb oah- 
HaKOBO, HO H aAre 6 paHHecKaH cyMMa Bcex sapnAOB b abbopi 
H acxH ypaBHeHHH paBHHXbCH aAreOpaiiHecKofi cyMMe 
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aap^AOB npasofl Haem ypaBHCHHJi. Tan, nanpuMep, b jian- 
noM cjiynae ypaBiieuHe cocraBJicHO npaBUJibiio, nocKOJibKy 
3-2 + 2 == 2-2 + 4 , 

3. OKHCJieHHeCepHHCTOfi KHCJlOTbl XJIOpOM. 

CxcMa STOfl peaKUHH 

4 -iv 0 -j-vi -I 
H2SO3 + CI2 HgSO^-f-HCl 

noKasbiBaex, hto b pesy^ibraxe peaKUHH BajieHXHocib cepbi *no- 
BbiiuaexcB c +4 AO +6, a Bajieiixuocxb xjiopa noHH>KaexcH 
c 0 AO — 1. 

noBbiLueuHe BajienxHOCXH npoHCxoAHx BCJieACXBue ne- 
pexojia AByx sjieKxponoB ox MOJieicyjibi cepHHcxofi KHCjioxbi 
K MOJieKyjie xjiopa. Mo>kho ;ionycxnxb, ^xo sxh abb bjick- 

+1V 

xpoHa xepaicx aioM cepbi S , KOsajieHTHo CBHaanHbiH c axo- 
NiaMH KHCAOpOAB B MOJicKyjie H2SO3, npespamaHCb npH bxom 

B noJio>KHxejibHbiH uiecxHBajienTHbiH axoM cepbi S, bxoahiuhh 
B coexaB MOJieKyjibi H2SO4. B xo Ke speMH axoMbi xjiopa, 
npHCoeAHH^iH Ka>KAbiH no OAnOMy sjieKxpony, npcBpamaioxca 
B oxpnuaxejibHbie hohu C1“. 

BbipasHB npoHCxoAHiUHe npoueccbi sjieKxpoHHUMH ypasHe- 

HHBMH, naXOAHM nO HHM K03(})(})HUHeHXbl K 4>OpMyJiaM OKHCJIH- 
XeJlH H BOCCXaHOBHXeJlB 

-f IV +Vi ' 

12 S — 2^" = s 

1 2 Cl2 + 2^“=-2Cl- 

noKasbiBaioiUHe, ^ixo na oKiiCAenne oahoh MOAeKyjibi H 2 SO 3 
HAex OAHa MOJieKyjia CI2, h b peayAbxare OKHCJieHHB-BOCcia- 
HOBJieHHB noAyuaeTcn OAwa MOJieKy/ia H 2 SO 4 h abb MOACKyAbi 
HCl. Bboab b cxeMy peaKunn K03(})(}}HUHeiix 2 npn ^opMyjie 
HCl, noJiy'iaeM: 

H 2 SOg + Cl 2 H 2 SO 4 + 2 HCI 

noAC^HiaB HHCJio axoMOB BOAopoAa B o6enx qacxnx cxeMbi, 
npHXOAHM K saKJiiOHenHio, 4T0 B peaKUHH AOAJKiia eiue yna- 
cxBOBaxb OAHB MOJicKyAa boabh npHiiHcaB ee k acboh uacxH 
cxeMbi, saMenneM cxpeAKy sHaKOM paBeiicxsa h noAynaeM 
ypaBHenne peaKunn b oKOimaxeAbHOM bha^: 

HgSOj + CI 2 H 2 O - H 2 SO, + 2HC1 

O^eHb qacTo npH oKHCAHxeAbHO-BOCcxaHOBHxeAbHHx peaK- 
UHax OKHCJiiixeJiCM HBviflexcn KaKaa-nHCyAb KHcaoxa, npH^ew 
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MOJieKyjibi ee pacxoAyioTCH ne TOJibKo Ha okhcjichhc, ho h iia 
CBHSMBaHHe o6pa3yioiiXHxc5i npH peaKUHH hohob, HanpHMep 
npH OKHCJieiiHH MexajiJioB ~ na CBHSbiBaHHe hohob MerajiJia h 
o8pa30BaHHe cojih. B tbkhx cjiynanx npn cocraBJieHHH okoh- 
HaTejibHoro ypaBHeHHH peaKUHH k HHCJiy MOJieKyji khcjiotbi, 

HaHAeHHOMy h 3 BJieKxpoHHUx ypaBHeHHH, npHxoAHXCH eme 
npH6aBHXb cooxBexcxByRDmee hhcjio MOJieKyji, saxpaHHBaeMux 
Ha cojieo6pa30BaHHe. 

PaccMoxpHM, HanpHMep, cJieAyiomyio peaKUHio. 

4. OKHCJieHHCMarHHH pa36aBJieHHOH asox- 
HOH KHcjioxoH. OpH BsaHMOAeHCXBHH MarHHH c pa36aB- 
jieHHOH aaoxHOH khcaotoh npoAynxaMH OKHCJiCHnn-BOCcxaHOB- 
JieHHH HBJlHfOXCH a30XH0KHCJIbIH MarHHH Mg(N03)2 H SaKHCb 
a30xa N2O. PeaKUHH Huex no cxeMe; 

0 +v 4-v 

. Mg + HNO 3 - Mg {m,\ + N^O 

H3 cxeMbi BHAHO, HTO B pesyAbxaxe peaKunn MarHHH okhc- 
AHexcH, xaK KaK BaAeHXHOcxb ero noBbimaexcH ox 0 ao +2, 
a asox BOCCxanaBAHBaexcH, noHHXKan cbok) BaAenxHOCXb c +5 

AO + 1 . 

CocxaBHB sAeKxpoHHbie ypaBHCHHH a^h npouecca oKHCAe- 
HHH H npouecca BOCCXaHOBAeHHH 

4 Mg ““ 2 <?“ = Mg 

+v 4-1 

2 N + 4^- = N 

naxoAHM, Hxo Ha OKHCAenne Ka>KAbix nexbipex axoMOB MarnHH 
AOA>KHO nOHXH ABC MOACKyAbl aSOXHOH KHCAOTbl, KOTOpbie B pc- 
syAbxaxe BsaHMOAeHCXBHH c MarnneM A^Ayx OAny MOAenyAy 
N2O. Ho OAHOBpeMeHHO AOA>KHO nOAyHHXbCH qexbipe MOACKyAbl 
Mg(N03)2, o6pa30BaHHH Koxopbix xpe6yexcH eiue BoceMb 
MOACKyA aSOXHOH KHCAOXbl. ThKHM 06pa30M, Bcero B peaKUHH 
6yAyx ynacxBOBaxb Aecnxb MOACKyA HNO3. Ha mix xoAbKO 
ABC MOACKyAbl paCXOAyiOXCH Ha OKHCAeUHe MarHHH, xaK KaK 
xoAbKO ABa axoMa asoxa nonmKaiox cboio BaAenxHOcxb c +5 
AO -f-1, ocxaAbHbie >Ke inecxb MOAenyA HNO3 HAyx na oSpaao- 
BatiHe coAH (MgN03)2. Bboah HaflAeHHbie K034)4>HUHeHXbi 
B cxeMy peaKUHH, noAynaeM: 

4Mg + 10HNO^ 4Mg(N08)2 + N20 

Tenepb b acboS nacxH cxeMbi AecHXb axoMOB BOAopoAa, b npa- 
Boft — BOAopoA oxcyxcxByex. OxciOAa saKAionaeM, hxo npH 
peaKUHH o6pa3yeTCH eme mrh MOACKyA boaw. OpHnucaB hx 

171 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 


K npaBOH Mac™ cxcmw, nojiyMacM oKonMaTCJibHoe ypaBHenne 
peaKUHH 

4Mg lOHNOg = 4Mg(NOg)2 “h ^ 2 ^ “F ^^^ 2 ^ 

Bbipa^an paccMaipiiBaeMyio peaKUHio b HOHHofi (|)opMe, no- 

.nyMaeM ypaBHCHne: 

4Mg -f lOH* -f 2 NO 3 = 4Mg* * NgO + 5 H 2 O 

Ii3 KOToporo oco 6 eHHO HCHO bhaho, mto Ha OKHCACHHe Mexbipex 
axoMOB MarHHH pacxoAyioxcH xoabko Asa Hona NO 3 ', x. e. abb 
MOJ ieKyjibi asoxHOH khcaoxu, a iie AecHXb, yKaaanHbix b MOJie- 
KyAHpHOM ypaBHCHHH. 

riOACMeX IlOJIOKHXeJlbHblX H OXpHUaxeJIbHbIX SapHAOB B npa- 
BOH H JieBOH Macxflx HOHHoro ypaBiieHHH noKasbisaex, mxo 
ypaBiieHHe cocxaBJieiio npaBHAbHO (-1-10 2 = 2 • 4). 


OaHHM H3 MaCXHbIX CJiyMaCB OKHCJieHHH-BOCCXaHOBAeHHH 
HBAHIOXCH peaKUHH, HpH KOTOpbIX H pOAb OKHC.JlHXeJlH H pOJlb 
BOCCxaHOBHxeJiH Hrpaiox axoMbi hah HOHbi oAHoro H xoro >Ke 
BAeMCHxa. TaicoH npouecc nasbiBaexcn caMooKHCAeHHeM-caMO- 

BOCCXaHOBAeHHeM. 

5 . P a 3 A 0 >K e H H e asoxHCxoH khcaoxbi HINU2 
npHHarpeBaHHH: 

-l-iii +v -i-n 

HNO. - HNO 3 + NO 

41H 

npH 3X0H peaKUHH axoMbi xpexBaAenxHoro aaoxa N 

HBAHIOXCH OAHOBpeMeHHO H OKHCAHXeAflMH H BOCCXaHOBHXC 
AflMH, X. e. MaCXb MOACKyA aaOXHCXOH KHCAOXbl HFpaeX pOAb 
OKHCAHxeAH, a Apyran Macxb — poAb BOCcxaHOBHieAH. IlepBbie 
MOAeKyAbi B peayAbxaxe peaKUHH BoccraHaBAHBaioTCH, npeBpa- 
lUaHCb B MOAeKyAbi NO, a BXOpbie OKHCAAIOXCfl, o6pa3yH MOAe- 
KyAbi HNO3. 

CocxaBA5ieM o6biMHyio cxeMy nepeMemeiiHH SAeKXponoB h 
no UeH HaXOAHM K034)(|)HUHeHXbl K (J)OpMyAaM OKHCAHXeAH H 
BOCCxaHOBHxeAH, Koxopbie B AaHHOM cAynae cyMMHpyioxcH 


H3 cxeMbi bhaho, mxo a^h cocxaBAeHHH ypaBHeHHfl peaK- 
UHH HaAO B 3 HXb XpH MOAeKyAbi HNO 2 . Hs 9XOrO KOAHMeCXBa 
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asoTHCTOH KHC.aoTbi nojiy^iaioTCfl oAHa Mo^ieKyjia HNO 3 h abo 
MOJicKyjibi NO. , . , . 

3HNO2 -> HNG3 + 2NO. 

CpaBHHBan qHCJio aroMOB BOAopOAa b o6eHx qacTHX 
SToft cxeMbi, HaxoAHM, HTO B pesyjibTaic peaKUHH Ao;i>KHa 
o6pa30BaTbCH raiOKe h oAHa MOJicKyjia boabi. CAeAOBaxejibHO, 
noAHoe ypaBHeHHe peaKUHH fiyAer: 

3HNO2 HNO3 + 2NO + H2O 


HaH60Aee CAOKHUMH HBAHK)TCH OKHCAHieAbHO-BOCCTaHOBH- 
leAbHbie peaKUHH, npn KOTopbix okhcachhio hah BOCCiaHOBAe- 
HHK) nOABCpraiOTCH OAHOBpeMCHHO aXOMbl HAH HOHbl HB OAHOFO, 
a AByX HAH HeCKOAbKHX SAeMCHTOB. 

ripHMepOM MO>KeT CAy>KHTb CACAyiOIUaH peaKUHH: 

6. OKHCAeHHe TpexcepHHCxoro MbiuibHKa 
AS 2 S 3 aaoxHOH khcaoxoh: 

+111 -II ^-v 4-v +V1 >f II 

As^Sg-f HNO3 H3ASO4+H2SO4+NO 

ripH 3XOH peaKUHH OAHOBpeMeHHO OKHCAHIOXCH MblUIbHK H 
cepa, BxoAHiUHe b cocxaB AS2S3. BaAeHXHOCXb MHiubHKa noBbi- 
liiaercH c +3 ao +5, a BaAenxHocxb cepw^c —2 ao +6. 

OKHCAHXeAeM HBAHCTCH aSOT aSOTHOH KHCAOTU N, BaAeHXHOCXb 
KOToporo noHHH^aexcH c ao +2 (b okhch aaoxa), 

CxeMa nepepacnpeAeABHHH SAeKxpoHOB: 

( . +IU +v 

I 2As — 4^-* = 2As 

^ { -II +VI 

[ 3S — 245- = 3S 

+V H-u 

28 N + 35 - = N 

+ !II -11 

KaH<AaH MOAeKyAa AS2S3, x. e. abb axoMa As h xpn axoMa S, 
xepHioT BMecxe 28 sAeKxpoHOB *, a MOAenyAa HNO 3 npHCoeAH- 
HHex 3 SA'eKxpoHa. CAeAoeaxeAbHo, na Ka>KAbie xpn MOACKyAbi 
AS 2 S 3 pacxoAyexcH ABaAuaxb BOCCMb MOACKyA HNO 3 . ripH 
3XOM, O^eBHAHO, AOAKIIO 06pa30BaXbCH Uiecxb MOAeKyA 
H 3 ASO 4 , ACBHXb MOACKyA H 2 SO 4 H ABBAUaXh BOCeMb MOAB- 

♦ Ajiji 6e3omH6oHHoro naxoRAenun KO3t})4)imHeHT0B npH cociaajieHHH 
SAeKTpoHHHix ypaBHeHiifi o6H3aTejibHO 6paTb crojibKo axoMoe hjih hohob 
K axcAoro SAexMeHxa, CKoabKO ax coAepmaxca b MOJieKyAe OKiicJiaiomero 
HJIH BOccTaHaDJiHBaiomero BemecTea. 
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Ky;i NO. riocjie noAciaiiOBKH naHAenHbix TaKHM oOpasoM 
K03(|)cJ)HUHeHT0B B cxcMy pcaKUiiH noAynacM: 

3AS2S8 + 28HNO8 - 6HgAs04 + 9H2S04 + 28N0 

rioAC^eT aroMOB BOAopoAa b jicboh h npaBOH hbcthx cxeMbi 
noKasbiBaer, ^to b peaKUHio BCxynaioT eme ^eibipe MOJieKyjibi 
BOAbI, KOTOpbie H AOA>KHbI 6bITb npUnHCaHbl K ACBOH HBCTH 
cxeMbi a-^h npeBpaiueHHH ee b ypaBHerme peaKUHH 

SASjSj + 28HNO3 + 4H2O = GHj ASO4 -f QHjjSO^ + 28NO 

3AAA4H 

571. KaKHe h3 ynasaHHUX HHMce npoueccoe npeflcxaB/iflioT 
co6ofl OKHC^ieHHe h KaKHe BOCcxaHOBJieHHe? 

Cl Cl- S — S Na — Na+ 

Sn++ -+ Sn++++ Ni N1++ Fe+++ -»• Fe++ 

572. VKaMHxe, khkhc h 3 nepeHHc;ieHHux HHHce peaKUHll 

HBaaioxca oKHcaHxeBbHO-BOCCxaHOBHxeabHUMH. OxBexbi mothbh- 

pyHxe. ^ 

SO, -j- HjO = H2SO4 
Zn + 2HCl = ZnCl2 + Hj 
FeCl, + 3NaOH = | Fe(OH), -f- 3NaCl 

573. Jlan nepe'iHcaeHHbix HHwe peaKUHB yKawHTe: a) KaKHe 

saeMCHTbi H 3 MeHHK)T CBOK) BaaeHTHOCTb B peayabxaxe peaKUHH; 

6) KaKHe BemecTBa (h KaKHe hmchho h3 Bxoflamnx b hx cocxae 
saeMCHTOB) HBJiaiOTca OKHCJiHxeaaMH Han BOCCxaHOBHxe;iaMH. 

SO2 + Br, + 2H2O = 2 HBr + H2SOi 
H2SO4 + Mg = MgS 04 + H, 

SnCl2 + HgCl2 = SnCl4 + Hg 

574. Pa36epHTe npHBCAeHHbie HH>Ke oKHc/iHiejibHo-BOCCTaHO- 
BHTe;ibHue peaKUHH h ajih KajKAoft h3 hbx yKa>KHTe nepexoA 
SaeKTpOHOB, KOTOpbIM OHa COnpOBO>KAaeTCB. HaSOBHTC OI<HCaHTe;ib 
H BOCCTaHOBHTCJIb. 

4NH, 4- 3O3 = 6H2O + 2N2 
8P -I- 5HNO, + 2H2O = 3H,P04 + 5NO 
Zn -f 2H2O + NaOH = Na [Zn(OH),] + M, 

2KC10, = 2KCI 4- 30, 
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575. CocTaBbTe sjieKTpoHHue ypaBHeHH« A;ia npoueccoB okhc- 
aeHHH H BocciaHOBJieHHH B KaHCAoft H3 npHBefleHiibix Haace peaK- 
mitt a yKa>KHTe OKHcaarejib a BOCCTaHOBaieab. 

2ASH3 4- SOj = AsjOj -f SHjO 
C + 2H2SO4 = CO2 + 2SO2 4- 2H2O 
HCIO3 3H2SO3 = 3H2SO4 4- HCl 
2FeCls + HjS = 2FeCl2 4- S 4- 2HC1 

576. CocraBbTe saeKipoaHue ypaBaeHaa aaa npoueccoB okhc- 

JieHHH H BOCCXaHOBJieHHJI H yKa>KHTe pOJIb aXOMOB H pOJIb HOHOB 
BOAopoAa B c;ie;iyK)mHx peaKUHJix: 

2A1 + OHCl = 2A1C!3 4 SHj 
Feps + 3 H 2 = 2Fe -|- 3 H 2 O 
02-|-2H2 = 2H20 
Ca 2H2O = Ca(OH)2 -j- Hj 

577. KaKyio poab, OKHcaaTeaa h;ih BoccTaHOBHTeaa, arpaer 
KHC;iOpOJ5 B npHBCAeHHblX HH>J<e peaKUHJlX? 

2Au20g = 4Au — 1“ 3O2 
2F2 + 2HaO = 4HF -f 
2KCl02 = 2KCl-f 3O2 

yKa>KHxe nepexoAu 3;ieKxpoHOB, KOxopuMH conpoBOKAaioxca 
9XH peaKUHH. 

578. PyKOBo;iCTByacb cxpoeHHeM axoMOB, peuiHxe, Moryx ;i« 
B KaKHX-;TH6o peaKUHHx Hrpaxb po;ib OKHc;iHxe;i5i : a) axoMbi nax- 
pHsi; 6) HOHbi HaxpHfl; b) hohbi KHc;iopoA3; r) axoMw HOiia; 
a) HOHU aAK)MHHHH. OxBeXbl MOXHBHpyftXC. 

579. PyKOBOACXByacb cxpoeHHeM axoMOB, peiuHxe, Moryx m 
4)HrypHpoBaxb b KaqecxBe BOCcxaHOBHxejieft c/ieAyioiuHe hohbi : 

Sn2+ Cl- Ag+ AP+ Zn2+ TP+ 

OxBexbi MoxHBHpyflxe. 

580. KaKHe h 3 yKasaHHux HH)Ke hohob Moryx nrpaxb npa 
peaKUHHx poAb OKHCAHxe^ieft, a icaxHe He MOryx h noneMy? 

Ag:+ Cu++ S— Cr3+ Br 
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581. CocxaBbTe noaHue ypaBHCHHH peaKUHfl, HflyiUHx no 
cxcMaia: 

HCIO 4 + H 2 SO, HC 1 -I-H 2 S 04 

BiClj-t-SnClj Bi + SnC !4 

AS2O3 + HNO3 + H2O ^ H3ASO4 + NO 

K2Cr207 KJ “1~ H2SO4 K2SO4 -f- Cr2(S04)g -]- J2 “h ^2^ 

JXn9{ Ka>Kaofl peaKUHH yKa>KHTe: a) mto OKHC/iaercH h mto Boccxa- 
HaBJiHBaexcfl; 6) KaKoe BemecxBO (h KaKoS hmchho h 3 BxoAfliUHX 
B ero cocxaB axoMOB h;ih hohob) aa/EflexcH OKHc;iHxe;ieM h KaKoe 
BoccxaHOBHxejiCM; b) kbk HSMCHnexca Ba^ienxHOCXb OKHCJiHxea^i 
H BajiCHTHOCXb BOCCxaHOBHxe.iB B pesyjibxaxe peaKUHH. 

***582. CocxaBbxe nojiHbie ypaBHenna caejiyioiUHX peaKUHtt: 

Zn + PblNOj^ Pb 4- Zn^NO,)j 

S + HNO3 ^ HjSOi + NO 

Cr^O, + KNO 3 + KOH ^ K2Cr04 + KNO^ + H^O 

*583. CocxaBbTe noanue ypaBHenna caeayiomnx peai<unB: 

FeS 04 4“ KMn 04 4~ 

Fe^(SO^), 4- K2SO4 4- MnS04 4- H^O 

AsH, 4- HNOj ^ H3ASO4 4- NO2 4- H3O 

H 3 S 4 -O 2 -> s 0 j 4 -H 20 

*584. CocxaBbxe noanue ypaBHeHHa caeayiomHX peaKUHfl: 

Br2 4-HC10 + H20 - HBr 03 4-HCl 

FeS04 4" Fs2( 504 ) 34 -^ 04 -^ 2 ® 

Pb02 4-HCl - Pba2 4-Cl2 4-H20 

*585. CocxaBbxe noanue ypaBHeHHa caeayiomHX peaKUHlI: 

J24-CI2 + H2O HJO34-HCI 

K^Cr^O, 4- H^S 4- H2SO4 - K2SO4 4- Cr^CSOJ, 4- S + H^O 

CUS4-HNO3 - cu(no,)2 4-H2S04 4-no2+h,o 

* Peuiaa axy aa^a^y, OTBeTbxe iia ece Bon^ocu, yKasanHwe b aa- 
aa^c 581. 
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•586. CocTaBbxe noanue ypasHenHsi cae;iyiomnx peaKU,Hfl: 
H.S + HjSO* S + H^O 
MnOj + KClOa + KOH ^ KjMnO^ + KCl + HjO 
Fe + HNOg FecNO^^g + NO-l-HaO 

•587, CocraBbTe noaHue ypasHeHMa caeayioiuHx peaKUHtl: 
KjMnO^ -j- HjO -► KMnO* + MnOj + KOH 
CUjS-f-HNOj - Cu(N 08>2 4 -H 2 S 0 i + N 0 + H 20 
Zn 4- HNO 3 ZnCNOa)^ -|- NH^NOj + H^O 

*588. CocraBbTe noaHue ypaBHemia caeayiomHx peaKunH: 

KOH4-Br2 - KBr08 4-KBr + H20 

CaH2 4-H20 - Ca(OH)2 + H2 

Fe(Cr02)2 + K2C08 4-02 - Fe203 + K^CrO, + CO 2 

•589. CocraBbTe noanue ypaBHCHHa caeayioiitHX peaKund: 

H2S + HJ08^S + J2 + H20 

FeSO, + H JO3 + H2SO, - J2 + Fe2(SO,)3 + H2O 

KMnO^ + HNO2 + H2SO3 = MnSO^ + HNO, + K2SO4 + H2O 

* Peuiaa ery aaaaay, oiBerbre wa Bce Bonpocu, jKaaaHHue b aa- 
tta«te 581 . 


12 H. n. raauu 
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rjlABA XVI 

XHMHHECKHE HPOUECCbl H 3J1EKTPHHECKHW TOK 
1. PflA Hanpfl%eHH3 

Ecjih pacnojiojKHTb MeTajiAU h BoaopoA B pfiA no hx y6u- 
Baiomefl aKTHBHOCTH (no ydbiBaromefi cnocoSnocTH oTflaBatb 
9Ji€KTpoHbi) , TO nojiyHHM TAK HasbiBaeMbiS pnd HanpsioiceHud 
MerajiJioB. XlAn Hanfiojiee BastHbix MeraAJioB 9 tot paa HMeer 
cjieayiomHS bha: 


K/K- 

—2,92 

Na/Na- 

-~2,71 

Ca/Ca*’ 

—2,84 

Mg/Mg- Al/Al- 
—2,38 —1,66 

Mn/Mn* 
— 1,05 


Zn/Zn* 

—0,76 

Fe/Fe** 

—0,44 

Ni/Ni-- Sn/Sn- Pb/Pb-- 
—0,23 —0,14 —0,13 


H,/H- 

+0 

Bi/Bi-*- 

+0,28 

Cu/Cu'* 

+0,34 

Hg/Hg- Ag/Ag- 

—[“0,798 -+0,80 

Au/Au*' 

+1,42 


MncAa, CToamne noA CHMBOAaMH mctbaaob, osHanaioT nop- 
MaAbHbie noTenuHaAbi mctbaaob b BOAbxax, oTHeceiinbie k nop- 
MaAbHOMy BOAOpOAHOMy SACKTpOAy, nOTeHUHBA KOTOpOrO npn- 
HHT paBHbIM HyAK). OhH ScpyTCH CO BHBKOM MHHyC, BCAH HO- 
TCHUHaA MCTaAAa HH>Ke noTenuHaAa BOAopoAHoro SAeKTpoAa, h 
CO anaxoM nAioc, ccah oh Bbiuie. 

PaA HanpH>KeHHH Aaex mhofo Ba>KHbix yKasaHHH- othoch- 

TCAbHO XHMHHeCKOrO nOBeACHHH MCTBAAOB. 

1 . KaxiAbifl H 3 MeraAAOB sroro paAa «BbiTecHaeT» Bce cAe- 
AyiouiHe 3 a hhm MeraAAbi h 3 pacTBopoB hx coAefl, t. e. Boccxa- 
HaBAHBaeT hohu nocAeAyfOuiHX mcthaaob b SAeKTpoHefixpaAb- 
Hbie axoMbi, oxAasaa sAeKxpoHbi h caM npeapamaacb b hohu. 

2 . ToAbKO MexaAAbi, cxoamne b paAy Hanpawenufl ACBee 
BOAopoAa, Moryx «BbiTecHaxb» BOAopoA h 3 pacxBopoB khcaot 
(H anpHMep, Zn, Fe, Sn, ho hc Cu, Hg). 

3 . Mcm Aesee b paAy Hanpa>KeHHH cxohx mcxbaa, x. e. aeM 
HH>Ke ero noxenuHaA, xeM oh aKXHBHee, xcm Aerae oh oxAaex 
SAeKxpoHhi (okhcahcxch) h xeM TpyAHee ero hohu npHCoeAH* 
HHKJT odpaXHO SAeKXpOHbl (BOCCXaHaBAHBaKJTCfl) . 
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2. FajibBaHMqecKHe ajicMCHTu 


Ka>KAbie ABa Mera.iJia, 6yAy^H norpy^eHhi b pacTBopu hx 
cojiefl, KOTopbie coo6maioTCH Menc^y cofioii nepea nopHCTyto 
neperopoAKy hah nocpeACTBOM CH^ona, aanoAHCHHoro sack* 
ipoAHTOM, oSpaayioT raAbBanHHecKHH sACMenT. IlAacTHHKH Me- 
xaAAOB, norpyA^CHHbie b pacTBopbi, nasbiBaiOTCH SAeKTpoAa.MH 
sAeMeHia. 

EcAH COeAHHHTb HapyA^Hbie KOHUbI SAeKTpOAOB (nOAKDCbl 
SAeMeHTa) npoBOAOKOH, TO OT MexaAAa, y Koxoporo aAre6paH- 
MecKan seAHMHHa noxenuHaAa MeHbine, HaHHHaiox nepeMe- 
luaxbCH SAeKTpoHbi K MexaAAy, y KOXoporo ona 6oAbme (na- 
npHMep, OT Zn k Ni, ox Ni k Cu h t. a-)* ^xoa sAeKxpoHOB 


Hapyuiaex paBHOBecne, cyuj.ecTByK)in.ee Me>KAy mctbaaom h ero 
HOHaMH B pacTBope^^H BbisbiBaer nepexoA b pacxBOp hobofo 
KOAHH ecTBa HOHOB — MCTBAA nocTencHHo pacxBopHexcH. B to 
>K e BpeMH SAeKxpoHbi, nepexoAHiuHe k ApyroMy MexaAAy, paa* 
pflH^aiOT y ero noBepxHocxH naxoAHiUHecH b pacxBope hohm — 
MexaAA BblAeAHeXCH H3 paCTBOpa. IlepBblH MBTBAA HBAHexCB 
OXpHUaxeAbHblM SAeKXpOAOM SAeMeHXa, BXOpofl — nOAO>KI 1 - 
XeAbHblM. OxpHUaxeAbHblH SAeKXpOA B raAbBaHHHeCKOM 3Ae- 
MeHxe HaabiBaexcH aHOAOM, a noAOH^HxeAbHbiH — KaxoAOM. 

TaKHM o6pa30M, b aaMKHyxoM raAbBaHHnecKOM aAeMeiixe 
npOHCXOAHT BaaHMOAeftCXBHe Me^KAy MexaAAOM H paCXBOpOM 
coAH Apyroro MexaAAa, He conpHKacaiomHMHCH HenocpeA- 
CTBeHHO Apyr c ApyroM. Atomw nepBoro MexaAAa, oxAaBan 
SAeKxpoHbi, npeBpamaioTCH b hohh, a hohbi Bxoporo MexaAAa, 
ripHcoeAHHHH sAeKxpoHbi, npeBpamaioxcH b axoMbi. FlepBbiH 
MexaAA «BbiTecHHex» BxopoH H3 pacxBopa ero coah. HanpHMep, 
npw paSoxe raAbBaHHqecKoro SAeMeHxa, cocxasAenHoro^ H 3 

UHHKa H CBHHUa, HOrpyjKeHHblX COOTBeXCTBeHHO B paCTBOpbl 

Zn(N 03)2 H Pb(N 03 ) 2 , y SAeKxpoAOB npoHCxoAHx CAeAyjoiuHe 

npoueccbi: ^ ^ ^ 

Zn — 2e~ = Zn" 


Pb- + 2^--Pb 

CyMMHpyn o6a npouecca, noAyqaeM ypaBiieHHe 
Zn -(~Pb*- = Pb-f-2n-- . 

Bbipa>Kaiomee npoHcxoAHiuyFO b SAeMenre peaKUHio b hohhoh 
( j)opMe. MoAeKyAHpHoe ypasHeHHe xoii >Ke peaKUHH 6yAex 

HMexb bha: 

Zn + PbtNOglo = Pb + Zn' N 03)2 

3AeKTpoABH>KymaH cHAa raAbBaHHnecKoro SAeMenxa panna 
pasHocxH noxenuiiaAOB Asyx ero 3AeKxpOAOB. OpH onpeAGAe- 
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HHH ee Bcer^a BbiMHTaioT h 3 6ojibiuero noieiiUHajia MeHbuiHfl. 
HanpiiMep, 9;ieKTpoABii>Kyu.ia5i ciuia (3. a-c.) paccMOTpermoro 
Bbiuje sjieMeMTa 

9. A. c. = —0,13 — (—0,76) = 0,63 BOJibia 

TaKyio BejiHHHHy ona 6yAeT HMexb npH ycjioBHH, nro Me- 
rajivTibi norpy>KeHbi b pacTBopbi, b KOTopbix KOnueHTpaixHH hx 
HOHOB paBHbl 1 2-UOH/A, FIpH ApyrHX KOHUeHXpaUHflX paCTBO- 
POB BeAH^BUbl SJieKTpOAHblX nOXeHUHaAOB 6yAyT HeCKOJIbKO 
HHbie. Hx MO>KHO BbIHHCJIHTb UO 4>OpMyJie 


rA6 E — ' HCKOMbiH noreHUHaji Mexajijia b BOJibxax; £0 — ero 
HopMajibHbiH noxenuHaJi; n — BajienxHOCXb hohob MexajiAa; 
C — KOHueHxpauHH HOHOB B pacxBope, Bbipa>KeHHaH B rpaMM- 
HOHaX Ha JIHXp. 

ripHMep. HaflxH sjieKxpoABHH^ymyK) CHJiy sACMeHxa, o6pa- 
BOBaHHoro uHHKOBbiM sjicKxpoAOM, oHytixeHHbiM B 0,1M pac- 
TBop Zn(N03)2, H CBHHU0BbiM‘3JieKTp0A0M, onyuieHHbiM B 2M 
pacxBop Pb(N03)2. 

P e lu e H H e. BbiHHCAneM noxenuHaJi ahhkoboxo sJieKxpoAa: 

Ez„ --= -0,76 + -’ 2 -- Ig0,l = -0,76 + 0,029 •(-!) = 

= — 0,79 Boabxa 

BbiHHCJiHeM nox€HUHaji cBHHUOBoro sjieKxpoAa: 

Epb = -0,13 + Ig 2 = -0,13 + 0,029 • 0,3010 = 

= — 0,12 BO/ibxa 

HaxoAHM 3JieKxpoABH>Kymyio CHjiy sjieMCHxa: 

3. A. c. = —0,12 — (—0,79) =0,67 BOAbxa 


3 Afl AM M 

590. HHKe;ieBbie naacTHHKH onymeiibi b pacTBopu 
MgSO^ NaCl CuSO^ AuClg ZnCls Pb(N 03)2 

C KaKHMH coajiMH HHKeTb 6yAex pearHpoBaxb? HaiiHiuHxe ypasHe- 
HHfl peaKUHtt B MOACKyASipHOM H HOHHOtt (})OpMe. 

591. B uiecTb npoCHpoK HaaHXbi pacTBopbi 

MgSOi HgCl, CuSOj AljCSOJ, AgNO, SnCl, 
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B Ka>kAyK) npoCHpKy Cpomeno no KycoMKy uHHKa. B khkhx npo- 
CnpKax npOHSOiujiH peaKUHH? BtipasMTe hx MOJieKy/nipHbiMH 
H HOHHbIMH ypaBHeHHHMH. 

592. KaKHe h 3 c;ie;iyFOuiHX bshtux nonapno BemecTB Cy^yx 

BSaHMOAeftCTBOBETb ApyP C 4pyrOM? 

Fe + HCl Zn + MgSO^ 

Ag + Cu(N 03)2 Hg + AgNOa 

Cu + HCl Mg + NiCl 2 

BbipasHie npoHCxoiifliMHe peaKUHH Mo;ieKy;iHpHbiMH h hohhumh 

ypaBHCHHHMH. 

593. MoKAy khkhmh h3 cjie;iyK)miix bshtlix nonapno seiuecTB 
npoH3oH;iyT peaKUHH saMeuxcHHn? 

Ag-fHF Sn-fHCl 

Zn-f-MgClj Sn-j-AgjSO^ 

Cu-fHgClj Hg-j-HCl 

HanHuiHie HOHHbie ypaBHCHHH npoHCxoABmnx peaKUHft. 

594. >Ke;ie3HaB njiacxHHKa 6bi;ia norpyM<eHa b pacxBop Mea- 

Horo Kynopoca. Kor;ia njiacxHHKa noKpbi;iacb CJioeM ee Bbi- 

Hy;iH H3 pacTBopa, o6Mbi;iH, Bbicyiun/iH h BSBecnJiH. Bee ee yse- 
;ihhh;ich na 2 z, GKo;ibKO rpaMMOB Mem Bunemnoch na n;ia- 
CTHHKe? 

595. B pacTBop cyjieMbi HgCl 2 onymena MeiiHan n;iacTHHKa 
BecoM 50 a. Ho OKOHqanHH peaKUHH njiacxHHKy Bbinyjin h 3 pac- 
TBopa, oOmmjih, BbicyniH/iH h B3BecH;iH. Bee ee OKa3a;iCfl paBHbiM 
52,74 z, CKOJibKO rpaMMOB HgClg 6bi;io b paexBope? 

596. HHKe;ieBaB h KaAMHeBaa njiacxHHKH norpyjKeHbi b paexBOp 
eepHOfi KHeaoTbi, ripn eoejiHHeHUH Hapy>KHbix kohuob njiaexHHOK 
npOBOJioKOfi y iiOBepxHoexH HHKe;ieBofl n/iaciHHKH HaMHHaexeH 
Bbijie;ieHHe Boaopoiia. Mo>kho ‘jih oxeio^a aaKJiio'iHTb, KaKott h 3 
BSBTbix Mexa/iaoB eiOHi ;ieBee b pa^y HanpH>KeHHfl? BbipasHxe 
npoHCxoAHmyio peaKUHio ypaBHenneM. 

597. B KaKOM nanpaBjieHHH Oy^yx nepeMemaxb^a saeKxpoHbi 

no npOBo;iOKe, coe^iHHaiomeft no/iioebi ejieiiyiomHX ^.^eMeHTOB: 

1) Mg/Mg(N 03 ) 2 -Pb/Pb(N 0 ,)j 

2) Pb/Pb(N08)2 — Cu/Cu(N 03)2 

3) Cu/Cu(N 03)2 — Ag/AgNOj 

Kanoft Mcxaji;! Oy^ex paeiBopaxbCH b Ka>KAOM h 3 yKasaHnux e;iy- 
MaeB? 

598. CocxaBbxe iiea s/ieMeuxa, b oahom m 3 Koxopbix mcab 
HB; iH;iaeb 6bi waxoaoM, a b aipyroM aHOjfiOM. HanvniJHxe ypaBne- 
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HH5I peaKUHfl, npoHcxo;iflmHx npH pa6oTe sthx ajicMCHiOB, h yKa- 
>KHTe npH6;iH3HTe;ibHbie Be;iHqHHbi hx 3;ieKTpo;iBH>KymHX ch;i. 

599. ra.abBaHHqecKHfl aJicMenr coctoht h 3 MarHHeBOfl h me- 
jiesHOtt njiacTHHOK, norpynceHHbix b Mo;i5ipHbie pacxBopbi hx co;iefl. 
Onpeae/iHTe a. ji. c. s/ieMeHia, Kaxott h 3 MeTa;i.iOB pacxoAyeTCH 
npH pa6oTe s/ieMCHTa? BbipasHxe Mo;ieKy;iHpHbiM h hohhwm ypae- 
HCHHAMH npOHCXOAHlUyK) npH 3XOM peaKUHK). 

600. Kax ocyiuecxBHTb peaKUHio BbixecHenHH mbah h 3 pac- 
XBOpa CUSO 4 meJieaoM, He norpy>KaH >KeAe30 b 3tox pacxBOp? 

601. M<eAe3HaJi nAacTHHxa, norpy>KeHHaH b conmyio KMCAOxy, 

OHCHb MCA^HHO BblAeAflCX BOAOpOA, HO CCAH npHKOCHyXbCfl K HCft 
UHHKOBOft npoBOJiOKofl, xo ona xoxqac noKpuBaexcH nyabipbxaMH 
BOAopoAa, 06’bqcHHxe 3xo HBAeHHe. Kaxoft mcxbaa nepexoAHX npa 
3XOM B paCXBOp? 

602 raAbBanHMecKHfl s/iewcHX cocxoht h3 cepeSpHHoro 3Aex- 
xpoAa, norpy>KeHHoro b 1 At pacxeop AgNOg, 11 HopMaAbHoro 
BOAopoAHoro SACxxpoAa. KaxHe xuMHMecxHe npoueccbi OyAyx 
npoHCXOAHXb y SAexxpoAOB 3xoro SAeMenxa npx ero pa6oxe? 
yxa>KHxe BCAHMHHy ero 3 . a. c. 

603. >KeAe3Hafl h uHHxoBaa nAacxHuxH, CyAyqH norpy)KeHbi 
xaACAafl B oxAeAbHocTH B paaCaBACHuyio cepHyro XHCAoxy, pacxBO- 
pHK)xcH B Heft c BbJAeAenHeM BOAopoAa. Hsmchhxch ah xapxHHa 
BBAeHHB, eCAH OOyCXHXb HX o 6 e OAHOBpeMeilHO B COCyA C XHCAO- 
XOft, COeAHHHB XOHUbI npOBOAOKOfi ? ByAyX AH OHH o 6 e paCTBO- 
pHXbCH? y noBepxHocxH xaxoft nAacxHHXH 6 yAex BbiAeAHXbCH boao- 
poA? OxBex MOXHBHpyftxe. 

604. A^a uHHxoBbix sAexxpoAa norpy>KeHbi oahh b paa^aB- 
AenHbift pacTBop ZnS 04 , a Apyrofi b xoHueHxpHpoBaHHbift pacxBOp 
xoft >Ke COAH. PacxBopbi coo6maK)TCB Apyr c ApyroM Mepea xpySxy, 
HanoAHeHHyio pacxeopoM Na 2 S 04 . ripii cceAHHenHH HapyxcHhix xoh- 
UOB 3AeXXpOAOB npOBOAOXOft B Iieft^ nOBBABexCH 3AeKXpHqeCXHft XOK, 

06T>BCHHTe npnqHHy BOSHHXHOBeHHB xoxa h Bbipaanxe npoHCXOAB- 
lUHe y 3Aexxp0A0B npoueccbi SAexxpoHHbiMH ypaBneHHBMH, 

6U5. KaxHe XHMiiqecxiie npoueccbi npoiicxoAHx y SAexxpoAOB 
raAbBaHHqecKofo SAeMeuxa, cocxojimero h 3 MCAHoft ii cepe6pflHoft 
nAacxHHox, norpy^xeHHux b MOAflpHbie paciBopbi Cu(N 03)2 h AgNO^? 
yxaxoixe BeAHUHny 9. a. c. sxoro SAeMeHxa. 

606. PaccHHxaflxe 3. a. c. aACMenxa, oCpasosaHHoro huxcac- 
BbiM 3AexxpoAOM, norpy>KeHHbiM b 0,1 pacxBop NiS 04 , h mca- 
nbiM 3AexxpoAOM, norpy}KeHnbiM n 0,2 M pacxBOp CUSO 4 , cquiaa 
AHCCOUHauHio coAeft noAHOft. BbipasHxe MOAexyAapiibiM h hohhum , 
ypaBHCHHBMH npoHCxoAfiHiy K) npH pa6oxe aAeMCHia peaxuHio. 

607. KaxHe npoueccu Oyayx npoHCxoAHXb y aAexipoAOB raAb- 
RanHqecKoro SAeMenra, cocraBACHHoro H3 nAacxnHOic aAfOMHHna n 
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cepe6pa, norpywcHHHbix : nepBas b 0,01 M pacTBop aaiOMHHHeBOfl 
cojiH, a BTopaa — B 2M pacTBop AgNO,? KaKosa 6yaeT a. c. 

SToro aaeMCHTa, ecaa cqHTarb, mto coan flHCCOUHHpoaaHbi na- 
ueao? 

608 . npHHHMaa HopMaabHwa noxeHUHaa BoaopoaHoro aacK- 
Tpoaa paBHbiM Hyaio, paccaHtaBte noteHUHaa BoaopoAHO.o aacK- 
Tpo.aa, norpy^eHHoro b MucTyjo BOjiy. 

609. 3;ieKTpoABH>Kymayi CHJia ajicMeHia, cocio^mero m mba- 
Horo H CBHHUOBOro sACKipoAOB, onymcHHbix B MoanpHbie pac- 
TBOpU COOTBCTCTByiOmHX COJiefl, paBHa 0,47 BO/IbTa. MSMeHHTCH 
;iH BeanqHHa 9. A. c., ecAH Bsaib 0,001 /W pacTBopu? OiBeT 
noATBcpAHTe pacqeroM. 

610. B KaKOM HanpaBAenHH OyAyx nepeMcmaibCH SACKipOHU 

no TipOBOAOKC, C 06 AMHHI 0 m 6 H nO/lK)CbI SAGMCHTa, COCTOBIUCPO H3 
OAODBHHoro sAeKipOAB, norpy>KeHHoro b MOAapiibiti pacxBOp 
SnClg, H BOAopoAHoro saeKTpoAa, norpyHceHHoro b pacTBop, co- 
Aep>KamHfi 10-^ rpaMMiiOHOB BOAopoAa b AHTpe? KaKofl aaeKipoA 
y 9Toro SAGMeHTa OyAex oTpHuaxeAbHbiM? 

3. 3jieKTpOJIH3 

3AeKTpoAii30M HasbiBaexcfl npouecc pasjioJKeHHH Bemecxea 
sjieKxpHqecKHM tokom. 

CyiUHOCTb sjieKxpojiHsa saKJiioqaeicn b tom, hto npH npo- 
nycKaHHH lOKa qepcs pacTBop sjieKTpojiHxa (hjih pacnjiaBjicH' 

HbiH sJieKxpoAHT) nojioH<HTejibHO sapajKCHHbie HOHbi nepeMe- 
maiOTCB K KaroAy, a OTpHuaxejibHo sapnH^eHHbie — k aHOAy* 

XtocTHPHyB sjieKxpoAOB, HOHbi paspH^aioxcH, B peayjibxaxe nero 
y sAeKxpoAOB bbia^^/ihioxch cocxaBHbie qacxa pacxBopeHHoro 
3 JieKXpOAHTa HAH BOAOpOA H KHCAOpOA H3 BOAbl- 

XIah nepeBOAB pasAHHHbix hohob b HenxpaAbHbie axoM^i hah 
rpynnbi axoMoe xpedyexca pasAHHuoe HanpH>KeHHe sAeKxpHqe- ^ 

cKoro TOKa. Oahh hohu Acrne xepHiox cboh sapnAbi, Apyrne 
xpyAHee. Cxenenb AerKocxH, c KOiopoH pa3pH>KaiOTCH (npHCO- 
eAHHHIOX SAGKXpOHbl) HOHbi MGXHAAOB, OnpOA^AHCXCH HOAOH^G* 

HHCM MexaAAOB B pHAy HanpH>KeHHH. MgM ACBee CXOHX^ MexaAA 
B pHAy HanpH>KeHHH, qeM OoAbiiie ero oxpHuaxeAbHbiH noxeH- 
UHaA HAH MeHbiue noAO>KHTeAbHbiH noxenuHaA, xgm xpyAHee 
npH npoHHx paBHbix ycAOBHHX paspHJKaioxcB ero hohu. Tan, 

H3 HOHOB MexaAAOB, CXOHUXHX B npHSeA^HHOM BbllUe pHAy HB- 
npH>KeHHfl. Aerqe Bcero pa3pH>KaioTC5i HOHbi Au‘'\ saxeM 
HOHbi Ag H X. A-; xpyAHee Bcero hohw K'. 

EcAH B paCXBOpe OAHOBpeMeHHO HaXOAHXCH HOHbi Asyx HAH 
HeCKOAbKHX MCTBAAOB, XO B nepsyiO OHepCAb paapHHOIOXCH 
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HOHbi Toro MerajiJia, y Koroporo orpHuarejibHufi noTenuHaJi 
MCHbuie (hjih nojioKHTejibHbiH — 6ojibme) . Hanpaiwep, h3 pac- 
TBopa, co/iep*ainero hohm Zn" h Cu ", cnepBa BbiAejiaeTca 
MeTajiJiHHecKaa MeAb. Ho BeAHHHHa noxemiHajia Merajuia, kbk 
HSB ecTHo, HSMeHHeTCfl B saBHCHMocTH OT KOHueHTpauHH ero 
HOHOB B paCTBOpe; TOHHO XaK H<e HBMeHHeXCa H AeXKOCXb pa3- 
pHAa HOHOB Ka>KAOrO MexaAAa B SaBHCHMOCXH ox hx kohixch- 
xpauHH: yBeAHqeHHe KOHueuxpauHH o6jierqaex paapaA hohob, 
yMeHbiueHHe — aaxpyAHaex FIoaxoMy npn SAeKxpoAHae pac- 
XBopa, coAepaomero hohbi necKOAbKHx MexaAAOB, Moa<excAy- 
HHXbca, qxo BbiAejicHue 6oAee aKXHBHoro MexaAAa SyAST npo- 
HcxoAHXb paHbuie, hcm BbiAeAenne MeHee aKXHBHoro (ecAH 
KOHueHxpauHH HOHOB nepBqro MexaAAa saaqHxeAbHa, a bxo- 
poro — oqeHb uajia) . 

B BOAHbix pacxBopax coAefl, KpoMe hohob coah, BcerAa 
HMeioxca eme h hohw boam (H" - h OH'-hohu). Ha hhx hohh 
BOA opoAa AOA>KHbi 6biAH 6bi pa3pa>Kaxbca Aerae, hcm hohu 
B cex MexaAAOB, npeAuiecxsyiomHX BOAOpOAy b paAy HanpH>Ke- 
HHH. OaHBKO BBHAy HHqXO>KHOH KOHUeHXpaUHH BOAOpOAHMX 
HOHOB npH SAeKxpoAHse Bcex coAefi, KpoMe coAefi HaH6oAee 
aKXHBHbix MexaAAOB, y KaxoAa npoHCxoAHx BbiACAeHHe MexaA- 
AOB, a He BOAOpOAa. Toabko npa 3AeKxpoAH3e coAefi naxpaa, 

KaAbllHa H ApyrHX MexaAAOB (aO aAlOMHHHa BKAIOHHXeAbHO) 
pa3pa>KaK)xca hohbi BOAopoAa h BbiAeAaexca BOAOpoA. 

y aHOAa Moryx paapamaxbca hah hohu khcaoxhhx ocxax- 

KOB, HAH XHApOKCHAbHble HOHbl BOAbl. 

EcAH HOHbl KHCAOXHHX OCXaXKOB He COACpAJaX KHCAOpOAa 
(nanpHMep, hohu Cl', S", CN' h ap ), xo o6biHHO paapa- 
}KaK)XCH HMeHHO 3XH HOHbl, 3 He THApOKCHAbHbie, KOXOpbie 
xepaiox CBoft aapaA anaanxeAbHO xpyAHee, h y anoAa bhac- 
Aaioxca CI 2 , S h X. A. Hao6opox, ecAH SAeKxpoAHay noAsep- 
raexca coAb khcaopoahoA khcaoxh hah caMa KHCAOxa, xo 
paapajKajoxca rHApoKCHAbHbie hohh, a He hohu khcaoxhhx 
OCX aXKOB. 

06pa3yK)mHecH npn paapaAe rHApoKCHAbHux hohob Heft- 
xpaAbHbie rpynnbi OH xoxaac ate paaAaraioxca no ypaBHeHHK)- 

40H = 2H20-f02 

B peayAbxaxe y auoAa BHACAHexca KHCAOpOA. 

H3Aoa<eHHoe HAAiocxpupyexca CACAyiomHMH npHMepaMH. 

1. OaeKxpoAHa pacxBopa xAopHcxoro hh- 
KeAa NiCb. PacxBop coAepa<HX hohh Ni" n Cl', a xaKa<e 
B HHqxoa<Hofi KOHueHxpauHH HOHH H’ H OH'. ripH nponycKa- 
HHH TOKa HOHH Ni" nepeMeiuaioxca k KaxoAy, a hohh Cl' — 
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K aHOAy* ripHHHMaH OT Kaxo^a no Ana sjieKxpoHa, hohm Ni*’ 
npespamaioTCH b neHTpajibHbie axoMbi, BbiAejiHiomHeca h 3 
pacTBopa. KaxoA nocxenenHo noKpbiBaexcH khkojicm. 

HoHbi xJiopa, AOCTHran anoAa, oxAaioT eMy sjieKxpoHbi a 
npeBpamaioTCH b axoMbi xjiopa, Koxopbie, cocAHHHHCb nonapno, 
oSpasyioT MOAeKyjibi xjiopa. y ancAa BbiAejinexcH xJiop. 

CxeMaxH^ecKH npouecc SAeKxpojiHaa NiCU mokho naoSpa- 
3HTb Tax: 


Kamod 

Ni'--|-2e~ = |Wj 


NiClj 

2C1' 


4- 

Ahod 


2Cr --2^?~==2CI 



TaKHM o6pa30M, y KaxoAa npoHcxoAHx npouecc boc- 
cxanoBJieHHH, y anoAU — npouecc okhcjichiih. 

2. SAeKxpojiHs pacTBopa hoahctofo xa- 
A H H KJ. HoAHCTblH KaJlHH HaXOAHTCH B paCTBOpe B BHAe 
HOHOB K* H J'. ripH nponycKaHHH TOKa HOHbi K* nepeABHraioTCH 
K xaxoAy, HOHbi J' — K anoAy. Ho rax xax xajiHH ctoht b pnjxy 
HanpHJxeHHH ropasAo Jienee BOAopoAa, to y xaxoAa paspn- 
>KaK)TCH He HOHbl XaJIHH, a BOAOpOAHbie HOHbl BOAbl. 06pa* 
ayioiuHecH npn stom axoMbi BOAOpoua coeAHHHioTCH b MOJie- 
xyjibi H 2 , H xaxHM o6pa30M y KaxoAa BbiAeJiHexcH BOAopoA. 

Ho Mepe paapHAa hohob BOAopoAa AnccouHHpyiox Hosbie 
MOJiexyjibi BOAbl, BCJieACTBHe nero y xaroAa HaxanAHBaioTcn 
FHApOXCHAbHbie HOHbl (OCBo6o>KAai01UHeCH H3 MOAexyA BOAbl), 

a xax^xe hohbi K', nenpepbiBHo nepeMeiuaioiunecH x xaxoAy. 
06pa3yeTCH pacxBop KOH. 

y anoAa npoHcxoAHX BbiAejieHHe iioAa, xax xax hohu J' 
pa3pHH<aiOTCH Aerne, qeM raApoxcHAbHbi^ hohm boabi. 

KJ 

Kamod ^ K* J' Anod 

1^2 

2H - g| 
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3. 3jieKTpoJiH3 pacTBopa cepnoKHCJioro 
HarpHH Na 2 S 04 . PacTsop cojiepyKm hohu Na\ SO/' h 
HOH bl H’ H OH' H 3 BOAbl. TaK KaK HOHbl Na' paspHJKaiOTCH 
TpyAHee, mcm hokh a hohm SO 4 " — rpyAHce, mcm hohu 
OH', TO npH nponycKaHHH sjieKTpHqecKoro xoKa y KaroAa (KaK 
H B npeAbiAymeM cjiyuae) 6yAyT paapHJKaxbca HOHbi BOAopoAa, 
y anoAa — XHApoKCHjibHbie HOHbi, x. e. 4^aKXHqecKH 6yAex 
npOHCXOAHXb 3JieKXpOJIH3 BOAbl. 

B xo >Ke BpeMH BCjieACXBHe paspnAa BOAopoAHbix h xHApo- 
KCHJIbHblX HOHOB BOAbl H HenpepblBHOFO nepCMemeHHH HOHOB 

Na' K KaxoAy, a hohob SO 4 " k anoAy y KaxoAa o6pa3yexca 
pacxBOp luejio^H (NaOH), a y anoAa — pacxBop khcaotbi 
(H 2 SO 4 ). 


2 H 2 O 


Na 2 S 04 

Kamod ^ 2Na* SO/'-^ Amd 


2Na’ 


so/' 

20H' 


2H- 


/ 1 1 i 1 

l2H- 20H' 


) 2HP 


2H-j-2e“= 2H 


4H 



20H' — 2^"==H20 4-0 

20 1 0^1 


Oco6um o6pa30M npoxeKaex npouecc SAeKxpoAHsa, KorAa 
QHOA CAeJiaH H3 xoro >Ke MexaAJia, coAb Koxoporo HaxoAHXca 
B pacxBope. B stom cjiy^ae HHKaKHC HOHbi He paapn^KaioxcH 
y anoAa, ho caM anoA nocxeneHHO pacTBopnexcn, nocbiAan 
B paCXBOp HOHbl H OXABBaH SJieKXpOHbl HCXOHHHKy XOKa. 

npHMepoM MO>Kex cJiy>KHXb 3AeKxpoAH3 pacxBopa 
CepHOKHCJlOH MeAH CUSO4 npH MCAHOM aHOA^' 


CUS 04 

Kamod ^ Cu** SO 4 " Auod (Cu) 


Ou*’ — 2 ^ — jc>u 


Cu — 2e 


Cu * 


Becb npouecc cboahxch k BbiAeAennio mcah na KaxoAe h 
nocxeneHHOMy pacxBopenHio anoAa. Koahuccxbo CUSO4 b pac- 
TBope ocxaexcH HeasMeHHbiM. 
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4. SaKOHbi ajieKTpojiHsa 

ripoueccbi sJieKTpojiHsa noA^HHioTCH saKOHaM, ycTaHOBJien- j 

HbiM B 30 -x ro;iax XIX Bena aurjiHftcKHM (J)H 3 hkom OapaaeeM. ^ 

KoAUHecreo ebideAuetueeocn npu 9AeKTpoAU3e eeu^ecrea 
npHMo nponopUfUonaAbHo KOAmecTey npoTeKiueao nepes pac- 
T6op aAeKTpmecTea ( 1 -h saKon) , 

rjxe M — KOjiH^ecTBO BbiAeJiHBmerocH BemecTBa; K — kob(J)())H- 
UHeHT nponopuHOHajibHocTH, HasbiBaeMbiH SAeKTpoxuMmecKUM 
BKeueaAeHTOM BemecxBa; Q — fiojimecTBo npoTeKuiero sjieK- 
TpHHecTsa (b KyjiOHax). 

Hs (})opMyjibi cjieAyex, ^xo sjieKxpoxHMHqecKHii BKBHBaJienx 
ecxb xo KOJiHqecxBo Bemecxsa, Koxopoe BbiAejinexcn oahhm Ky- 
JIOHOM BJieKXpH^eCXBa HJIH, ^TO xo >Ke, XOKOM CHAOH 1 aMHCp 
B 1 CeK. *. 

Paenue KOAunecrea aAeKrpuuecTea ebideAAtOT U3 pasAm- 
Hbix xuMUHecKux coeduueHuu BKeueaAeHTHbie KOAunecTea 
eeu^ecTea ( 2 -h saKOH). 

J],AH BbideAenuH 1 epaMMdKeueaAeHm Awdoao eemecrea 
nyomo nponycTUTt nepes pacreop 

96 500 KyjiOHOB **. 

SnaHHe nocJieAHefi BejiHTOHbi as ex BosMOHCHOCXb npoHSBo- 
AHXb pHA Ba>J{HbIX paCHCXOB, CBHSaHHbIX C npOUeCCOM 3 ;ieKXpO- 
jiHsa, KaK-xo: 1 ) BbiHHCJiHXb KOJiHHecxBa BemecxB, BbiAeJiHCMbix 
HJiH pasjiaraeMbix onpeAejieHHbiM KOJinqecxBOM aAeKxpnqecTBa; 

2 ) naxoAHXb CHAy xoKa no KOAnnecxBy BbiAeAHBuierocn seme- 
cxBa H BpeMenn, saxpanennoMy na ero BbiAeAenne; 3 ) ycxana- 
BAHBaxb, CKOAbKo BpeMeHH noxpeOyexcH jiJin BbiAeAeiiHH onpe- 
ACAenHoro KOAnnecxBa BemecxBa npu saAaFiHOH chac xoKa. 

ripHMep 1 . CKOAbKo rpaMMOB MeAH BbiAeAHXCH na KaxoAe 
npn nponycKanHH nepea pacxBop cepnoKHCAOH mcah CUSO 4 
xoKa CHAOH 5 aMnep b xenenne 20 ,mhh.? 


• HanoMHHM, qTo CHAa roKa HSMepHeTCa koahhcctbom SAeKTpH^ecTea, 
npoxoAHinero nepea nonepeTOoe ceqeHHe npoBOAHHKa b 1 cex. 3a eAHHHuy 
npHHHMaeTCfl ranaa cHAa TOKa, npH KoropOH b 1 ceK. npoxoAHT 1 KyAOH 
SAeKTpHqecTBa. Sxa eAHHHua HasbisaeTca aMnepoM. 1 aMnep *=* 1 Ky- 
Aoii/ceK. 

KoAHqecTBO SACKTpHMeCTBa, npoxeKaiomee ne’pea npOBOAHHK aa I nac 
npH CHAe TOKa 1 aMnep, nasbiBaeTCa aMnep-uacoM. 96 500 KyAOHOB co* 
CTaBAHioT 26,8 aMnep-naca. 
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P e m e H H e. Onpe^eJiHeM kojih^cctbo npoTCKinero qepea 
pacTBOp sjieKTpH^ecTBa 

Q^i^t 

r;ie i — CHjia TOKa b aMnepax; /— BpeMH b ceKyH^ax. 

CorjiacHo ycJiOBHio sa^a^H i = 5 aMnep, ^ = 20 mhh., hjih 
1200 ceK., OTKyAa 

Q — 5 - 1200 = 6000 KyjioHOB 

SKBHBajieHT MeAH (ar. Bee 63,54) paBHHeTcn 63,54 : 2 = 
= 31,77. CjicAOBarejibHO, 96 500 KyjiOHOB BbiAeJinioT 31,77 e 

MCAH. HCKOMOe KOJlHUeCTBO MeAH 


= 


31,77 • 6000 
96 500 


1,975 z 


npHMep 2. CKOJibKo BpeMeHH Hy>KHo nponycKaib qepea 
paCTBOp KHCJlOTbl TOK CHJIOH 10 aMIiep, ^T 06 bl nOJiy^HTb 5,6 A 
BOAopoAa npH 0° h 760 mu'? 

P e HI e H H €. HaXOAHM KOJIH^eCTBO SAeKTpHHeCTBa, KOTO- 
poe AOJix<Ho npoHTH qepea pacTBop, htoObi h 3 Hero BbiACJiH- 
jiocb 5,6 A BOAopoAa. Tax Kax rpaMMSKBHBajieHT BOAopoAa 
saHHMaex npii HopMaJibHbix ycjiosHHx oOtjCM 11,2 a^ to hcko- 
Moe KOJiH^ecTBo sJieKxpHuecTBa 

Q = 48 250 Ky;i0H0B 

1 1,61 


OnpeAejiHeM BpeMH npoxoH^AeHHH xoxa 

t — 48 250 _ CeK. = 1 Mac 20 MHH. 25 ceK. 

/ 10 


npHMep 3. ripH nponyexaHHH xoxa qepea pacxBop cepe- 
CpHHOH cojiu Ha KaxoAe BbiAejiHJiocb sa 10 mhh. 1 e cepe6pa. 
OnpeAeJiHXb CHAy Toxa. 

P e m e H H e. FpaMMsxBHBaAeHx cepe 6 pa pasen 107,9 a. 
Jim BfaiA€AeHHH 1 a cepe 6 pa Mepes pacxBop aoa>kho npOHXH 
96 500: 107,9 = 894 xyAOHa. OxciOAa CHAa xoxa 

ripuMep 4. HaHTH SKBHBajienT ojioBa, anafl, mto npn tokb 
CHJIOH 2,5 aMnepa h 3 pacTBopa SnCU sa 30 mhh. BUfleJiaexcfl 
2,77 a ojioBa. 

PeuicHHe. KojiHHecTBO ajicRTpimeciBa, npomeiiujee He- 
pes pacTBop sa 30 mhh. 

Q = 2,5 ‘SO- 60 = 4500 KyaoHOB 
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TaK KaK jiJiii BbiAejieHHH oahofo rpaMM9KBHBa;ieHTa Tpe6yeTCH 
96 500 KyjioHOB, to 3KBHBa;ieHT ojioBa 




2,77 -96 500 _ . 

4500 


3 AAAM H 

611. KaKoft MeTa;i;i 6yj[ieT Bbizie/iHTbCfl b nepeyio oqepejib h 3 

pacTBopa, coAep>Kamero NiS 04 , h CuSO^, ec/iH Hanpa- 

>KeHHe TOKa HBaneTca AOCTaT04HbiM BbijrejieHHH ;iio6oro m 
BXOiiHmHx B cociaB co;iefl Meia/i/ioB? 

612. PacTBop co;iep>KHT hohu Fe**, Hgg*', Bi**’ n Pb" b o;in- 
HaKOBOft KOHueHTpauHH. B KaKOft noc;ieiiOBaTe;ibHOCTH 6y;iyT pas- 
pH>KaTbC5I 3TH HOHbl HpH 3/ieKTpoaH3e pacTBOpa? 

613. Mo>kho nn no;iy 4 HTb ;iK) 6 ott MeTa;i;i nyxcM 3 ;ieKTpo;iH 3 a 
BOAHoro pacTBopa ero cojih? 

614. CocTaBbTc cxeMbi 3;ieKTpo;iH3a boahux pacxBopoB BaCl 2 
H Pb(N03)2- 

615. KaKHe OKHc;iHxe;ibHbie h BoccxaHOBHxeabHbie npoueccbi 
npoHCxoiiax npa 3 ;ieKxpoaH 3 e boahux pacxBOpoB FeClg a (CaNOg) 2 ? 

616. KaKHe npoueccbi npoxeKaiox y Kaxo^a h aHOAa npw 
3aeKTpo/iH3e pacxBopa x;iopHCToro uHHKa ZnClg, ec;iH aHOA yro;ib- 

Hbitt H ecaH aHo;i uHHKOBbifi? 

617. OjiHHaKOBbi jiH 6 y;iyx npoziyKXbi, BbueJiniomHecB h 3 pacx- 
BopoB K 2 CO 3 H K 2 SO 4 npH nponycKaHHH qepea 3 xh pacrsopu 
3;ieKxpHqecKoro xoKa? 

618. rio coBpeMCHHbiM AaHHbiM sapBii 3vieKxpoHa paBHflexcB 

I,6*10“i9 Ky/iOHa. HaftAHxe oxcioAa qacjio <l>apaAeji ((J)apa 4 efl). 

619. Hepe3 pacTBopu NaCl a NagP 04 nponycKa/ia b xeucHHe 
HeKOxoporo BpeMeHH tok. HsAieHH/iocb ;ih ox axoro KO/iaqecTBO 
co;iH B TOM H ApyroM pacxBope? 

620. KaKHe xHMHwecKHe npoueccu npoHcxoABx y aHona h Ka- 
xo^a npa saeKxpoaHae pacxBOpa KNOg, ec;iH 06 a 3;ieKxpoAa 
CAeJianbi H 3 UHHKa? 

621. ripH 3;ieKxpoaH3e cepHOKHC/ioft coaH HCKOxoporo MexaJiaa 
BUAejiHJiocb Ha aHOAe 176 ma KHc;iopoua, HSMepeHHoro npa Hop- 
Ma;ibHbix yc/iOBHHx, a Ha KaxoAe, b xo >Ke BpeMH, 1 z Mexa;iaa. 

YiieiibHaB xenjioeMKOcxb Mexa;iJia 0,095. HaflxH ero axoMHbift bcc. 

622. Abc uHHKOBbie naacxHHKH onymeHbi b cocyu c paciBO- 
poM cepHOfi KHC.10XH xaK, mto ohh He Kacaioxca ouna upyroJl. 
06e n;iacTHHKH pacxBopsHoxcfl b KHc;ioxe c BbiueJieHweM Bouopojxa. 
Hsmchhxch m KapxHHa HBJieHHH, ec.aH coeAHHHXb n;iacTHHKH c no- 
;iK)CaMH HCTOHHHKa TOKa? Aaftxe MOXHBHpOBaHHblfl OTBCX H yxa- 
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KHTe, KaKHC XHMH4ecKHe ripoueccbi 6yiiyT npoHcxo^Mib xenepb 
B cocyAe? 

623. CocraBbTe cxeMy 3;ieKTpo;iM3a BOAiioro pacreopa cepHO- 
KHCJioro MarHHfl MgSO^. Hto 0KHc;iHeTC5i h mto BOCcxaHaBJinBaeTcvi 
npii 9TOM npouecce? 

624. Mepea paciBop x/iopHCioro >Ke;ie3a FeCl2 nponycKa;iH tok 
CHJ iofi 3 aMnepa b xeqeHHe 10 mhh., a nepes pacxBop x;iopHoro >Ke;ie3a 
FeClj — XOK CH/ioW 5 aMnep b xeneHMe 6 mhh. B naKOM m pac- 
xBopoB BbiAejiH/iocb 6o;ibiiie >Keae3a? Oreex MOXHBHpyfixe, 

625. Hepea coeAHHeHHue noc/ieAOBaxe/ibHo paciBopu SnCl2 h 
S nCl4 nponycKa;in b xeqcHHe neKoxoporo BpcMenH saeKxpHqecKHtt 
XOK. OAHHaKOBbie ;iH Ko;iH4ecxBa o-iOBa h x/iopa BbiAe;iM/iHCb h3 
xoro H apyroro pacxBopa? 

626. Hepes pacreop cepHOKnc;ioro HHKe/in NiS04 nponycKa;iH 
TOK jxo xex nop, noKa Becb HHKe/ib ne BbiAe;iHaca h 3 pacxBopa. 
KaKHe npoueccbi npOHCXOAH;iH npH 3tom y KaxoAa h y ano/ia? 
Hxo npe^cxaB/iHex co6of! ocxaBuiaacB a<nAKOCTb? 

627. npH nponycKaHHH oahoto h xoro >Ke KOJiHHecxBa 9;ieKx- 
pHqecxBa Mepea pacxBopu AgNOg h Bi(N03)3 b nepBOM h3 hhx 
B biaejiH;iocb na Kaxo^e 0,9 z cepeOpa. PaccMHxaflxe, gkojibko 
rpaMMOB BHCMyxa BbiAe;iHJiocb h3 Bxoporo pacxBopa. 

628. ripH 3;ieKxpoaH3e pacxBopa aaoxHOKHcaoro xpoMa Cr(N03)8 
3a 10 MHH. Ha, Kaxoiie BbiAe;iH.iocb 0,26 2 xpoMa. KaKosa 6uaa 
CHaa xoKa? 

629. Onpe;ie;iHxe CH/iy xoKa, Bbia.eafiiouiero sa 20 mhh. h3 
pacxBopa cepHoft KHcaoxbi 280 ma rpcMynero raaa, HSMepennoro 
npH HopMaJibHbix yc;iOBHflx, 

630. CKoabKO BpeMCHH noxpeOyexca n/ia pa3Jio>KeHHH 1 rpaM- 
MoaeKyjibi Bo;ibi xokom chjioH 5 aMnep? 

631. CKo;ibKO BpCMeHH Hy>KHO nponycKaxb nepes pacxBop 
cepeOpHHoJi coan tok CHaott 3 aMnepa, 4xo6bi noKpuxb npe^Mex 
c noBepxHOCxbK) 80 cm^ caoeM cepeOpa xoaiuHHOft 0,005 mm 
{ yji. Bee cepeOpa 10,5)? 

632. KaKoe KoanqecxBO cakofo KaaH oSpaayexcH y Kaxoaa, 
ecaH nponycxHXb qepea pacxBop Kaanesofl coaH 9650 KyaoHOB? 

633. CKoabKO KyaoHOB Haao nponycxHXb qepea pacxBop 
cepeOpHHoft coaH, qxo6bi BbiaeaHXb h 3 pacxBopa 1 2 cepeOpa? 

634. KaKoe KoanqecxBO cepnoft KHcaoxbi oOpaayexca b ' pac- 
xBOpe cepHOKHcaoft Mean, ecaH nponycxHXb qepea Hero 1930 ny- 
aOHOB? 

635. KaKHe npoueccu npoHCXoaax y i<axoaa h aHoaa npn aaex- 
xpoaHBe pacxBOpa HHKeaeBOft coan, ecan o6a aaeKxpoaa caeaaHbi 
HBHHKeaa? KaK M3MeHHXCH sec awoaa nocae nponycKaHHH xoKa 
CHaofl 2,5 aMnepa b xenenne 1 qaea? 
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636. KaKMe 0 KHc;iHTe-ibH 0 -B 0 CCTaH 0 BHTe;ibHbie npoueccu npo- 
TCKaiOT y sjieKTpoAOB npH 9;ieKTpoaH3e pacTBopa cepHOKHCJioro 
Ka^iMHH CdS 04 ? KaKHe Bemecroa h b KaKOM KOJinqecxBe Bbijie/iHTC5i 
y sntKipojiOB npH npoxo>KAeHHH nepes pacxBop xoKa CHaott 
4 aMnepa b xeMCHHC 40 mhh.? 

637. S/ieMCHx, bhoaom Koxoporo BBJiBexca umhk, b xe^enHe 
2 Mac. flaBaji xok cnjiofl 0,8 aMnepa. KaKoe KO.aHMecxBO UHHKa 
npH 3X0M H3pacxoiioBa;iocb? 

638. PacxBop xjiopHcxoro Marnna MgClg noABeprajica s.ieK- 
xpo;iH3y B xcMCHHe Maca npH CH;ie xoxa 2,5 aMnepa. KaKHe hohu 
pa3pB>Ka;iHCb npn sxom y naxo^a h y ano^a? KaKHe npoAyKXw 
H B KaKOM KOjiHMCCTBe Bbiae.HH.iHCb y Kaxoiia H y anoiia? 

639. CocxaBbxe cxeMy 9;ieKxpo.nH3a pacxBopa x;iopHCxoro 
HaxpHH NaCl n noacMHxafixe, cKO/ibKO Ky;iOHOB 9AeKxpHMecxBa 
npoxoiiHx 4epe3 pacxBop npH oOpasoBaHHH 1 kz e^Koro naxpa. 

640. PacxBop HOiiHCxoro 6zpm BaJg noABeprajica 9;ieKxpoJiH3y 
B xeqeHHe 15 mhh. iipH CH/ie xoKa 6 aMnep. CocxaBbxe cxeMy 
9;ieKTpo;iH3a h noACMHxaflxe, KaKHe KO-iHuecxsa BemecxB BbiAe- 
;iH.nHCb 3a 9xo BpeMH H3 pacxBopa. 

641. Tok CHjiofi 5 aMnep Bbiae/inex h 3 pacxBOpa njiaxHHOBofl 
co.TH 1,517 2 njiaxHHbi aa 10 mhh. OnpeneaHxe aKBHBaaenx naaxHHU. 

642. OnpeAejiHxe, neMy paaen rpaMM9KBHBaaeHx BHCMyxa, ec;iH 
jxjia Bbi;ie;ieHM5i 10 z BHCMyxa h 3 pacxBopa BiCla uajxo nponycxHXb 
Mepe3 pacxBop 13 850 KyjioHOB. 

643. Onpe;ie;iHxe, neMy pasen rpaMMSKBHBa.ieHX KaiiMHB, ec/iii 
BbiAe;ieHHH 1 z KaAMHB h 3 pacxBopa KaAMHeBott co.mh Hag’ll) 

nponycxHXb Mepea pacxBop 1717 KyaoHOB. 

644. OpH npoxo>Kj[ieHHH xoKa CHJiott 1,5 aMnep b xeneHHe 
30 MHH. Mepea pacxBop conn xpexBanenxHoro Mexanna na Kaxoiie 
Bbixie.nHnocb 1,07 z Mexa.ana. Onpene/iHxe axoMHUtl eec Mexanna. 

645. PaccMHxaflxe aneKxpoxHMHqecKHfi aKBHBaJienx mbah (ax. 
Bee 63,54). 

646. ripH 9.aeKxpoaH3e cy;ib(})axa neKoxoporo Mexan;ia na 
Kaxone BWiie.aH/[OCb 3,49 z Mexa;i;ia, b to BpeMH kbk Ha anone 
0,7 A KHCJiopoAa. OnpenejiHxe tomhuA axoMHwft Bee Mexaajia, 
3Hafl, Mxo ero yaejibHan xen.aoeMKOCxb 0,11. 

647. H/ifl noayqeHHH OepxojiexoBofl cojih noaBepraiox 9;ieKxpo- 
;iH 3 y ropjiMHt! pacxBop KCl. BwpasHxe ypaBneHHHMH see npoHCxo- 
AHiUHe npH 9XOM peaKUHH H paccHHxaUxe, cko/ibko noJiyMHxca 
CepxonexoBOfl co/ih, ccjih nponycxHXb wepea pacxBop 193 000 Kyjio- 
hob. BbixoA co;iH npHMHxe paBHbiM 60%. 

648. PaccMHxaftxe 9;ieKxpoxHMHqecKHft 9KBHBa;ieHT cepeCpa 
(ax. Bee 107,88). 
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rjlABA XVII 

CnJlABbl 

CnjiaBbi MerajijjoB npeAcraBjinioT co6oh hjih xecubie cmcch 
KpHCTajiJiOB MerajiAOB, wm (ecjiH criJiaBJineMbie Merajuibi 
BcrynaiOT b XHMHHecKOe coeAHHenHe Apyr c ApyroM) cmcch 

CBoGoAHbix Mexa.ajTOB c 
XHMHqeCKHMH COeAHHC - 
HHHMH MexajiJiOB Apyr c 
ApyroM. 

iBepAbie cnjiaBu qa- 
cxo 6biBaK)x coBepuieHHO 
OAHOpOAHbi: B XaKOM 

cAy^iae ohh npeACxaB- 
jiHiox C060H HJiH onpeAe- 
jieHHoe xHMHMecKoe coe- 
AHHeHHe, HJIH OAHOpOA* 
Hyio cMecb HeonpeAeJieH- 
Horo cocxaBa, HasbiBae- 
MyiO TBepAbIM pacxBO- 
pOM. 

VcxaHOBACHHe npH- 
poAbi cnjiaBOB qame 
Bcero npoHSBOAHXCH c 
OCHOBbI Koxoporo 6blAH 
aajio^eHbi b 60*x roAax npoiujioro cxoAexH« pyccKHM yqeHUM- 
MexajiAyproM JX* A. MepHOBUM. CymHocxb xepMHHecKoro ana- 
AH3a CBOAHXCfl K nOCXpOCHHIO KpHBbIX HJIH AHarpaMM nJIBB- 
KOCXH, Bbipajj^aioiUHx aaBHCHMocxb xeMnepaxyp nAaBJieHHH 
cnjiaBOB ox npoixeHXHoro coAep^aHn^i b hhx cocxasHbix nacxeH. 

Ecjih ABa MexaAJia M h N ne o6pa3y[ox npn cnAaBAenHH 
XHMHHecKHx coeAHHeHHH, xo A^arpaMMa nAasKOcxH HMeex 
B oSmeM cjiy^ae bha, H3o6pa>KeHHbiH Ha pnc. 3. lo^Ka a no- 
KasbiBaex xeMnepaxypy njiasJieHHH qHcxoro MexaAAa M. Ho 
Mepe npnSaBAeHHH k neMy MexaJiJia N xcMnepaxypa njiaBAe- 
HHfl cnepsa noHHJKaexcn, a saxeM, npn Aa^bHenuieM yeejiH- 
HCHKH coAepx^aHHH MexajiAa N b cnjiaBe, CHOBa pacxex, noKa 
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CodepjfcuHue Mema/ina N , Pec. % 
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I 

I 



He ;iocTHrHeT tohkh 6, oTBenaioiuefl TeMneparype njiaBJieHHH 
HHCToro MexajiJia N. 

KpHBaa acb noKasbiBaer, ^TO m Bcex cnjiaBOB, KaKHe MoryT 
o6pa30BaTb Meiajijibi M h N, caMyK) HHSKyio xeMneparypy 
njiaBJieHHH HMeei cnjiaB, cocxaB Koxoporo cooxBexcxByex 
xoHKe c (b AaHHOM cjiyqae oh cojxep>KHx 37 7o Mexajijia N h, 
cJieAOBaxejibHo, 63% MexajiJia M). TaKofi cnjiaB c caMOH hh 3- 
KOH xcMnepaxypoH ajiasjieHHH HasbiBaexcH dereKTUKoCi^ xeMne- 
paxypa, npH KOxopoH 
OH njiasHxcH, — aareK- 
TUHecKoH TeMtiepaTypoH, 
a xoHKa c Ha kphboh 
n ji a B KOcxH , CO oxB ex- 

cxByiomaH axoS xeMne- 
paxype, — seTeKTune- 
CKOu tohkoCl, 

OpH oxjia^;ieHHH 
HCHAKoro cnjiasa, hmcio- 
luero HHOH cocxaB, qeM 
SBxeKXHKa, H3 Hero 6y- 
;ieT BbiaejiHXbCH b BH;xe 
xBepjiofi (J)a3bi xox Me- 
xajiji, coAepjKaHHe koto- 
poro B cnjiaBe npesbi- 
maex ero coAep>KaHHe 
B SBxeKXHKe (nanpH- 
Mep, npH oxjiaa<AeHHH 

cnjiaBa, coaepnoiuero 70% Mexajijia N, cnepsa 6yaex BHae- 
jiHTbCH axoT Mexajiji). Flo Mepe BuaejieHHH Mexajijia N xeMne- 
paxypa 6yaex naaaxb, a ocxaioiuaHCH jKHaKOH qacxb cnjiasa 
nocxeneHHO 6yaex npH6;iH>KaxbCH no cocxaBy k sBxeKXHKe. 
Koraa cocxaB jKHaKofi qacxH cnjiaBa aocxarnex cocxana SBxeK- 
XHKH, a TeMnepaxypa anxeKXHqecKOH xeMnepaxypu, bch 
TKVijiKaH qacxb cn^iasa saxBepaeex kbk oaho uejioe, oOpasoBas 
CMecb MejibqaftiiiHx KpHCxajiJiHKOB o6ohx MexajiJioB, xecHO ne- 
peMeiuaHHbix Apyr c ApyroM. HoaxoMy Bce cnAaBbi, HMeiotuHe 
cocxaB, OXAH^HblH OT COCXaBa aBXeKXHKH, B TBepAOM BHAe 
npeAcxaBjiHioT co6oh cnjioiiiHyio Maccy aBxeKXHKH, b Koxopyio 
BKpanjieHbi 6ojiee Kpynnbie KpHCxajiJibi oahofo h 3 MexaAJioB, 
BbiACJiHiomerocH nepBbiM npw saxBepACBaHHH cnjiasa. 

Ecah^ cnjiaBAHeMbie MexaAAbi M h N Bcxynaiox b xHMHqe- 
CKoe coeAHHCHHe Apyr c ApyroM, npHqeM oOpasyiox xoabko 
OAHO coeAHHCHHe, xo AwarpaMMa nAaBKOCXH HMeex xapaKxep, 
noKasaHHbiH na pHC. 4, Saecb abc aBxeKXHqecKHe xoukh: C] q 
13 H A r^iHNKa 193 
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CodepjfcaHue Msmanjia W^6ec, % 
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^2. Bbicmafl TOHKa kphboh (iviaKCHMyM) d cooTBeTCTByex tcm- 
nepaxype nJiaBJieHHH xHMHqecKoro coeAHHeHHH, oSpaayeMoro 
MexajiJiaMH M h N, a xo^Ka e na och a6cuHCc yKasbmaex ero 
cocxaB. 

riepneHAHKyjinp, onymeHHbifl h3 xo^kh d aa ocb a6cuHCC, 
;iejiHx BCK) njioiuaAb AHarpaMMbi aa Ase ^acxa, Koxopaie 
MOKao paccMaxpHBaxb kbk Ase caMocxoHxejibHbie AHarpaMMbi, 
JleBan nojiOBaaa KpaBoa npeACxaBAaex co6oh KpaByio njiaa- 
KOCXH MexaAAa M a xaMH^ecKoro coeAaaeaaa, o6pa3yeMoro 
060HMH MexaAJiaMH, npasafl — apaByio nJiasKOCxa xoro 7 Ke XH- 
MHHecKoro coeAHaeaHH a MexaAAa N. Opa xennepaxype, oxse- 
aaromea xoaKe C\, h 3 cnjiaBa BbiAejinexca SBxeKxaaecKaH CMecb 
MexajiAa M a xaMaaecKoro coeAMaeaaa cnjiaBAHeMbix MexaA- 
jiob; npa xeMnepaxype, oxseaaioiueH xoaKe ^2, — SBxeKxaaecKaa 
cMecb xoro xHMaaecKoro coeAaaeaaa a MexaAJia N. 

Ecjia ABa Mexajijia o6pa3yiox npa cnAaBAeaaa aecKOAbKO 
xaMaaecKax coeAaaeaaa, xo aa Kpanoa njiasKocxa noAyaaexca 
cxojibKo a^e MaKCHMyMOB, onpeAeJiaiomax cocxaB sxax cocah- 
aeaaa. 

/laarpaMMbi n^aBKOCxa oobboahiox peuiaxb pHA BonpocoB, 
KacaioiuaxcH npapoAbi cnAaBos: ycxaaaBJiHBaxb cxpoeaae cnAa- 
BOB, aacAO a cocxas coeAaaeaaa, o6pa3yeMhix cnAaBAaeMbiMa 
MexaAAaivfH, cocxas SBxeKxaKH a Ap. 

IlpHMep 1. HMeexcH 400 a cnAasa OAOBa co CBaauoM, co- 
Aepacauxero 30% Sn a 70% Pb. Kaxoa aa axax MexaAAOB a 
B KaKOM, KOAaaecxBe aaxoAaxcH b cnAaBe b BaAe KpacxaAAOB, 
BKpanAeaabix b ssxeKxaKy, ecAa nocAeAann aMeex CACAyiomaa 
cocxaB: 64% Sn a 36% Pb? 

PemeHHe. BbiaacAHeM, ckoabko rpaMMOB Kaa^Aoro aa 
MexaAAOB coAepa^axcH b 400 a cn^aBa; 

400 • 0,30 = 120 e Sn 
400-0,70 = 280 Z Pb 


TaK KaK npoueaxaoe coAepa<aaae OAOBa b cnAaBe Meabiue, 
qeM ero coAepjKaaae b SBxeKxaae, xo, oaeBaAHO, Bce oaobo 
B xoAax B cocxaB sBxeKXHKH. Hcxoah as axoro, onpeAeAHCM Bee 
SBTeKTHKH: 


120 :jc = 64:100 
120.100 


84 


z 


OcxaAbaaH aacxb cn^aBa npCACxaBAaex co6oa KpacxaAAbi 
CBHHua, BKpanAeHHbie b sBxeKxaay. Bee ax paBea 
400 — 187,5 = 212,5 Z 
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ripHMep 2. ripH cnjiaBjieHHH ojiOBa c MarnHeM o 6 pa 3 yeTC 5 ! 
KHTepMerajiJiHqecKoe coeAHHeHHe Mg2Sn. B KaKoft nponopUHH 
Hy^HO cnAaBHTb yK^saHHbie MexaJiJibi, urofibi nojiyqeHHbift 
cnjiaB coAepjKaji 20 % cboOgahofo ManiHH? 

P e ui e H H e. OnpeAejiHeM npoueHTHoe coAepjKanHe MarHHH 
H ojioBa B Mg2Sn. nojiy^aeM: 28 , 7 % Mg, 71 , 3 % Sn. 

CorjiacHO ycjiOBHio saAaMH b 100 a cnAasa aoahcho coAep- 
JKaxbCH 20 a Mg h 80 a Mg 2 Sn. BbiHHCAneM, ckoabko rpaMMOs 
KaH^Aoro H3 MexajiJiOB bxoahx b cocxaB 80 a Mg 2 Sn: 

80-0,287 = 23 2 Mg 
80-0,713 = 57 2 Sn 

CjieAOBaxeAbHo, aah npHxoxoBAeHHH 100 a cnjiaBa yKasaHHoro 
B saAa^e cocxasa na 57 a ojiOBa hbao B 3 HXb 23 + 20 = 43 a 

MaXHHH, T. e. OJIOBO H MarHHH AOAHCHbl 6 bIXb B 3 HXbI B BeCOBOM 

oxHomeHHH 57 : 43 . 

3 AA Aq M 

649* Ho AHarpaMMe nAasKocTH cHCxeMU Cd — Bi (pHC. 6 ) 
onpeAeAHxe, Koxopbitt h 3 sxhx Mexa^AOB h npH KaKoft xeMiiepaxype 



0 20 40 SO SO WO 

Codepjwame Bi, Sec. % 


Phc. 5. 

HaMHex BWAejiHTbCfl nepBbiM npn ox;ia>KAeHHH >khakhx cn;iaBOB cne^ 
Ayiomero cocxaBa: 

a) 20 7o Bi H 80 7o Cd 6) 60 7o Bi h 40 7o Cd 
b) 707o Bi H 307o Cd 
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650. KaKofl MeTa;i;i Oyaer BUflejiaxECH npn oxaaHcaeHHH >KHAKoro 
cnjiaea MejiH h a;iK)MHHH5i, co>aep}Kamero 25% mcah, ec;iH sBTeKXHKa 
oTBeqaer cocxaBy: 67,5% a;iK)MHHHB h 32,5% Me;iH? Ckojibko 
rpaMMOB 9Toro MeraJiJia mo>kho BUReJinjb h3 200 ^ cn/iaBa? 

651. npH ox;ia>KAeHHH 500 a >KHAKoro cnjiasa mcah c cepedpOM, 
coAep>Kamero 77,6% Ag, h 3 Hero BHZie;iHJiocb ro MOMCHTa o6pa- 
30BaHHH SBTeKTHKH 100 2 HHCTOPO ccpcOpa. Onpe/tcjiHie npOUeHT- 

HWtt COCiaB 3BTeKTHKH. 

652. Cn;iaB ojiOBa co cbhhuom coAep>KHT 73 7o o;iOBa h 27 7o 

CBHHUa. CKO/IbKO rpaMMOB 9BTeKTHKM CO;iep)KHTCH B 1 A;2 TBCp- 
Aoro cnjiaaa, ec;iH SBTeKTHKa HMcex cocxaB: 64 7o o;iOBa h 367o 

CBHHUa? 

653. CepeOpBHbie mohcxu oObiKHoeeHHo HeKaHHXCH h3 cn;iaBa, 
coAep>Kaiu,ero paBHbie BecoBbie KOJiHwecxBa MejiH HcepeOpa. Ckojibko 
rpaMMOB MeAH coAep>KHxcH B 200 2 xaKoro cn;iaBa b BW^e kph- 
cxa/i;iOB, BKpanJieHHbix b sBxeKXHKy, ecjiH nocjieAHBH nMcex cocxaB: 
28% Mem h 72% cepeOpa? 

654. rio AHarpaMMe niiasKocxH CHCxeMu Mg— Sb (pHC. 6) 
ycxanoBHxe 4)opMy;iy HHxepMexaji/iHnecKoro coeAHHeHHB, oOpaaye- 



Phc. 6. 


Moro axHMH Mexa;iJiaMH. Kbkob 6yAex cocxaB xeepiioft (})a 3 br, koxo- 
paa BbiAeaBCxcB nepeofl npH ox;ia>KAeHHH >KHiiKoro cn;iaBa, co;iep- 
Htamero 607o cypbMbi? Hxo Oy^ex npeACxaBJiaxb co6oft aaxBep- 
neBuiHfl cn;iaB? 
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655* Ho AHarpaMMe n;iaBKOCTH chctcmm Cu— Mg (pHC. 7) 
HattiiHTe (j)opMy;ibi HHTepMexa/i/iHMecKHx coeAHHeHHft, oCpaayeMux 
9THMH MeTa;i;iaMH. 



Phc. 7. 

656. ripM cn;iaBvieHHH MarHHH h CBHHua o6pa3yeTCfl HHiepMe- 
Ta;iJiMMecKoe coemneme, eonepwamee 81 7o CBHHua. ycxaHOBHie 
(|)opMyjiy coeAHHCHHH H paccMHxaftxe, cko/isko rpaMMOB sxoro co- 
eAHHCHHB coAep>KHXca B 1 Kz cnjiasa, o6pa30BaHHoro paeauMH 
BeCOBbIMH KOJIHMeCTBaMH MarHHH H CBHHUa. 


\ 
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rjlABA XVIII 

CBOHCTBA XMMHHECKHX 3JIEMEHT0B 
H HX COEflHHEHHH 

3 AflAM H 

1. BoAopoA. HnepTHwe rasbi 

657« KaK no;iyqaioT BOAopoA b rexHHKe h b AaSoparopHBX? 
CocTaBbxe ypaeHeHHH peaKUHH noAyqeHHH BOAopoAa pa3AHMHbiMn 
cnoco6aMH h pa36epHTe hx c tohkh speHHH OKHCAeHHa-BoccTaHO- 
BJieHHJi, yKasaB aah Ka>KAOfl peaKUHH: a) mo OKHCAHercH h hto 
BOCCTaHaBAHBaexcq; 6) KaKoe BcmecxBo hbahcxch oKHCAHxcAeM h 
KaKOe BOCCXaHOBHXeACM. 

658. Hcm oCmmho hbahcxch eoAopoA npw ero BsaHMOAettcxBHHX 
c ApyrHMH BemecTBaMH, oKHCAHxeAeM hah BOCCiaHOBHxeAeM? Oah- 

HaKOBbl AH B 3XOM OXHOIUeHHH CBOflCXBa aXOMOB (MOACKyA) BOAO* 
poAa H CBOflcxBa hohob BOAopoAa? OpHBeAHxe npHMepu peaKunft, 
HAAFOCXpMpyiOmHX BaUJ OXBCX. 

659. KaK noAyqaexcH axoMapHbitt BOAopoA? Hcm oh oxAHqaexca 
no CBOHM CBOflcxBaM ox MOAeKyAHpHoro BOAopoAa? rioqeMynAaMK 
axoMapHoro BOAOpOAa HMeex ropasAO 6oAee BbicoKyio xeMne- 
paiypy, qcM nAaMH MOACKyABpHoro BOAopoAa? 

660. Cocxasbxe ypaBHenne peaKUHH, npoHCxoAamett npn noAy- 
qeHHH BOAopoAa >KeAe30-napoBbiM cnoco6oM. noqeiviy axa peaKUHH, 
HecMOxpH Ha ee o6paxHMocxb, npaKXHqecKH habx ao hoahopo 
npeBpameHHfl >KeAe3a b oKaAHHy? YKaiKHxe rAaenue o6AacxH npn- 
MeHCHHH BOAOpOAa. 

661. KaKHe h 3 nepeqncAeHHbix HH>Ke MexaAAOB Moryx 6bixb 
HcnoAbSOBaHbi aah rioAyqeHHH BOAOpOAa h3 coahhoM khcaoxbi: 

Cu A1 Fe Mg Hg 

KaKOfl H3 HHX npH OAHO^ H XOM HCe BCCe BbIxeCHHX HaHfiOAbUiee 
KOAHqeCTBO BOAOpOAa? 

662. HaK noAyqaioTCB rHApHAw mbthaaob ? CocraBbxe ypasne- 
HHH peakQHR: a) noAyqemiB rHApHAa KaAbUHa; 6) BsaHMOAeftcxBHH 

THApHAa KBAbUHB C BOAOtt. yKa>KHXe, KaKOe BemeCXBO HBAfleTCB 
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OKHCJIHTCJieM H KaKOC BOCCTaHOBHTeJieM, mo OKHC/IHeiCa H mo 
BOCCTaHaBJiHBaeTCH B TOM H ApyroM cjiyMae. 

663. HanoJiHCHHA aapocxaiOB BOAOpojiOM b no;ieBbix ycJio- 
BHBX HHor^a noJibsyioTca AeftcTBHCM rHjipHAa KaJibUHa Ha BOiiy. 
CKOJIbKO KH/IOrpaMMOB THApH^ia npHABTCH HSpaCXOAOBaTb Ha- 
nojiHCHHH aapocTaxa o6T>eMOM 660 (cMHiaa jtcjiobhh HOpMa;ib- 
HbiMH)? Ckojibko noTpe6oBa;iocb 6bi jiJia TOfl nee ucjih uHHxa h 
C epHOtt KHCJIOTbl? 

664. flaftxe KpaxKyio xapaKxepHCXHKy HHepxHbix raaoB, yxa- 
sae: a) hx nojioaceHHe b nepHOAHqecKofi CHCxeMe; 6) cxpoeHHC hx 
axOMOB; b) OCHOBHOe OXJIHMHG HX OT BCCX JlpyXHX BJICMCHTOB, 
r) MHCino axoMOB b MOJieKyjiax MHepxHbix raaoB. 

665. re;iHft b Asa pasa xa)Ke;iee BOAOpo^a. PaccMHxattxe, Kanoft 
i'py3> BK.aK)Maa sec o6ojiohkh, momccx nojiHATb aapoexax, BMcmaio- 
iUHft*1000 rasa: a) ec;iH oh HanojiHCH BoaopoiiOM; 6) ecan 
OH HanoJiHeH rejiHCM. CpaBHHxe nojt^eMHbie chjili BOAopoAa h 
re;iHa. 

666. yKajKHxe xexHHMecKHe npHMeneHHa neoHa. Ckojibko BecHi 
1 A HeoHa npH HOpMajibHux yc;iOBHax? KaKOBa ero njioxHocxb 
no BOBjiyxy? 

y 2. rajioreHW 

667. HasoBHxe Ba>KHeflmHe npnpojiHbie coejiHHeHHH raJiorenoB. 
B BHae KaKHX HOHOB oObiMHO BCxpeMaioxca ra;ioreHbi b npnpoae? 
yKa>KHxe o6mHfi npHHUHn no;iy4eHHa ranorenoB h3 hx npnpoAHbix 
coeAHHeHHft H H;i;iiocTpHpyttTe ero ypaBHenneM peaKUHH no/iyae- 
HHfl 6pOMa H3 NaBr. 

668. flafixe cpaBHHxeJibHyio xapaKxepHCXHKy XHMHMecKHX cbohcxb 
rajioreHOB, yKaaaB: a) expoenne hx axOMOB; 6) npoaBJiaeMbie 
KaJKAWM H3 HHX Ba/ICHTHOCXH; b) 4)OpMy;ibI BOAOpOAHbIX COejlHHe- 
HHtt H HSMenCHHe HX xepMHMecKOfl yCXOftMHBOCXH c yBeJlHMCHHeM 
nopBjiKOBoro HOMepa raJiorena. 

Kan HSMCHBIOTCH OKHCJIHXeJIbHO-BOCCXaHOBHXejIbHbie CBOflCXBa 

ra;ioreHOB c yeejiMHeHMCM nopaaKOBoro HOMCpa? KaKOBa npH4HHa 
3T0r0 H3MeHeHHfl ? 

669. yKa)KHxe cnoco6bi nojiyneHHa h 4)H3HqecKHe CBOftcxsa 
ra;ioreHOBoa.opoaoB. KaKott h 3 rajioreHOBOAopojioB HMeex HaH6o- 
jiee Ba>KHoe npaKXHMecKoe sHa^enne? Kan HSMenaioxcH Boeexano* 
BHxejibHfaie CBOflcxBa raJioreHOBOjiopoaoB c yBejinqeHHeM nopHA- 
KOBoro HOMepa ra/iorena? Moryx ;ih rajioreHOBOAopoau npH 
KaKHX-;iH6o peaKUHgx nrpaxb po;ib 0 KHc;iHTe;iett? MoxHBHpyftxe 
ox Bex. 

670. HeM oTflHMaroTCH aroMu (mm MO;ieKyflu) ra;ioreHOB ot 
OT pHuaTe;ibHo aapaxceHMux hojio? ranoreHOB b otHOuieHHH okhwh- 
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TeJIbHO-BOCCTaHOBHTeJIbHUX CBOftCTB? KaK HSMeHHIOTCfl 9TH CBOttCTBa 
y Tex H y ;ipyrHX c yBejiHMeHHCM nopn^iKOBoro HOMCpa ra;iorcHa ? 
KaKOBa npHMHHa SToro HSMeHeHHH? 

671 • Pa36epHTe c tomkh apeHHH OKHc;ieHHsi-BoccTaHOB;ieHHfl 
c/ie^yiomHe peaKUHH: 

2FeCl3 4- 2HJ = 2FeCl2 + Jj + 2HC1 
Zn-f 2HJ = ZnJ 3 -f Hj 

OilHHaKOBa nn pOJIb HOUHCXOBOilOpOilHOfll KHCJTOTU B TOfl H 
iipyrofl peaKUHH ? KaKoe BemecTBO HB/iflexcH BoccTaHOBHxe;ieM 
B nepBoft peaKUHH h KaKoe bo Bxopofl? 

672. yKa>KHxe HasBaHHH h ^op^ynu KHc;iopoiiHbix khcjiot 
x;iopa H Hx KajibUHCBbix co;ieft. Kax hsmchhioxch hx OKHC.aHxe;ib- 
Hbie CBoflcTBa c yBejiMHCHHeM BaJieHXHocxH x;iopa? Kbkbh peaKUHH 
o6bmHO HBJiHexcfl HCxo;iHOtt npn no/iyueHHH KHc;iopoflHux cocah- 
HeHHft xjiopa? 

673. KaK nojiyHHXb xjiopHyio HSBecxb, hcxo^h h 3 CaCOg h 
NaCl H HMCB B03M0>KH0CTb BOCnOJIbSOBaXbCH 9;ieKTpHqeCKHM tokom? 
yKa>KHTe Bce xHMHMecKHe peaKUHH, Koropbie Heo6xouHMO ocyme- 
CTBHTb B npouecce nojiyMCHHa x/iopHofl HSBecxH h 3 yuasaHHUX 
Bbime BemecTB. KaKHe npH axoM nojiyMaioxcH no6oHHbie npo- 
uyKTbi ? 

67^. yKa>KHTe 4)opMy;iy, XHMHqecKoe nasBaHHe h npaKXHue- 
CKoe npHMeHeHHC 6epT0/ieT0B0fl co;ih. KaK noayqnrb 6epTo;iexoBy 
co;ib, HMca MeraJiJiH'iecKHft Ka;iHfl, cojiHHyio KHCJioxy, AeyoKHCb 
MapraHua h Boay? Cocxasbxe ypaBHCHHa Bcex HeoCxojiHMbix peaK- 
UHfi. KaK onpeuejiHXb, He coiiep>KHx jih iiaHHbift o6pa3eu 6epTO- 
JiexoBOfl co;iH npHMecH KCI? 

675. CocxaBbxe ypaBHennsi peaKunfi, Koxopue hcoGxojihmo 
ocymecxBHXb jiJin no;iyqeHHe Cepro/iexoBOfl co;ih, ec;iH b KaqecxBe 
HCXOUHhIX npOAyKTOB MOH<HO BOCnO/IbBOBaXbCH XO;ibKO CJieuyiOmHMH 
BemecTBaMH: cojibhoA KHc;iOTOfl, cukhm kbjih, ;iByoKHCbio MapraHua 
H Bouoft. PaccqHTaftxe, KaKoe KOJHqecxBO 6epTo;ieTOBofl co;ih 
MO)KHO no;iyqHTb H3 168 2 KOH, 

676. riyxcM KaKHx peaKUHft moh<ho nojiyqnxb 6poM, hmch 
B CBOCM pacnOp5I>KeHHH CpOMHCXbift HaxpHW, COJIBHyiO KHCJIOXy 
H uByoKHCb MapraHua? CocxaBbxe ypaBHeHHB sthx peaKuntt h yxa- 
>KHTe Rm Ka)KJIOfl H3 HHX OKHCJlHXe/Ib H BOCCXaHOBHXeJIb. 

677. KaK noayqHXb x;iop H3 xJiopHCxoro KajibUHH, He npH6e^ 
ran k 9;ieKxpo;iH3y ? CocxaBbxe ypasHeHHH Heo6xouHMfaix peaKUHft 
H paccqHxaflxe, cko/ibko jiHxpoB x/iopa, npHBejieHHoro k 0° h 
760 MM, MO>KHO noJiyqMTb h3 1 KZ CaClj. 

678. Mepes pacxBop HOAHCXoro Ka;iHfl b xeqeHHe npouo^)KH- 
Te;ibHoro BpeMeHH nponycKa/iH cxpyjo x;iopa, a aaxeM HcnuxajiH 
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pacTBop Ha npHcyxcTBHe cboSoahofo HOAa KpaxMaJiOM. OAHaKo 
nocHHCHHA KpaxMa;ia hc o6Hapy}KH;iocb. Hcm sto mo)kho o6'bsic- 
HHTb? BbipasHTC npoHCui^joLiuyio peaKUHK) ypasHeHHeM. 

679 . KaK nojiyMHTb HoaHOBaryio KHc;iOTy, hcxoah h 3 ^yoKHCH 
MapraHua, co;i5iHOtt khc/iotw h CBo6oAHoro Hojia? CociaBbTe ypaB- 
HeHHfl peaKUHfl, Koxopue npHiiexcH npH btom ocymecTBHXb, 

680 . OaHH H3 JiaOopaxopHbix cnoco6oB no;iyHeHHH x;iopa co- 

CXOHX B iieftCXBHH CO/lHHOft KHCJIOXbl Ha XJIOpHyFO HSBCCXb. OS'bHC- 
HHxe npoHCxoiiHiuyio peaKUHio c xohkh spcHHa OKHC^eHHH-Boccxa- 
HOB;ieHHH. CKO;ibKO JIHXpOB XTOpa, npHBCiieHHWX K 0° H 760 MM, 
MO>KHO no;iyHHXb xaKHM nyxeM h3 1 kz xjiopaoM hsbccxh, co^ep- 
HcameW 42,9 7o rHnox;iopHxa Ka;ibUHa? 

3. SjieMeHTbi rpynnu KHCJiopojia 

681 . Jlattxe KpaxKyio xapaKxepwcxHKy KHc;iopona, yKaaaa: 

a) pacnpocxpaHCHHe KHc;iopoaa b npHpoiie a ero coAep>KaHHe b bo 3- 
flyxe; 6) no;io>KeHHe b nepHoaHMecKoft CHCxeMe, cxpoenae axoMa; 

b) o6ocHOBaHHe OKHcaHxeabHOft cnocoSHOcxH. KaKHe aaeivieHXbi He 
coeaHHfHoxcfl HenocpeacxBeHHO c KHcaopoaoM h KaKHe coBceM He 
coeaHHHioxcJi c hhm? 

682 . Ha KaKHe rpynnu noapasneaHiOTca OKHcau? yKa>KHxe 
ocHOBHue npH3HaKH Ka>Kaofl rpynnu OKHcaoB h noaxsepanxe 
oxBex npHMepaMH cooxBexcxByiomHX peaKUHfl, 

683 . riocae oaoHHpoBaHHa HeKOxoporo oCbeMa KHcaopoaa 6biao 
ycxaHOBacHO, mxo oC'beM rasa yMCHbuiHaca Ha 500 ma . CKoabKo 
MHaanaHxpoB osowa o6pa30Baaoch? Kanoe KoaHHecxBO sneprHH 
noraoxHaocb npH ero o6pa30BaHHH? KaKoft o6T>eM KHcaopoaa 6ua 
HspacxoaoBaH na oCpasoBaHne osona? 

684 . yKa>KHxe .aa6opaTopHue h xexHHHecKHe cnoco6bi nojiyne- 
HHB KHC.aOpOAa. B KaKOM BHAe HaXOAHXCH KMCAOpOA B CXaAbHUX 
CaAAOHaX, — B }KHAKOM HAH ra3006pa3H0M ? KaKOBU BaHCHeflUlHe 
npaKXHHCCKHe npHMeHeHHa KHCAOpOAa? 

685 . KaKHe h3 CACAyiomHx Baaxux nonapHO BemecxB 6yAyx 
BsaHMOAeflcxBOBaxb Apyr c ApyroM c o6pa30BaHHeM coAeft: 

SO 2 H HCl CaO H HNOg CrOg h NaOH 

MgO H KOH P2O5 H CuO NgOg h HgPO^ 

BwpasHxe npoHCXOAfliune peaKUHH ypaRHCHHaMH. 

686. K 150 z pacxBopa nepcKHCH BOAOpoAa npH^aBHAH ne- 
MHOrO AByOKHCH MapraHUa. BUAeAHBUIHftCH KHCAOpOA H3MepHAH; 
06 'beM ero nocAe npHseAenHa k HopMaAbHUM ycAOBHHM OKaaaAca 
paaeH 1 a , Ckoabko npoueHxoB nepeKHCH BOAopoAa coAepncaA 
pacTBop ? 
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687. KaKHe coejiHHeHHH HasweaiOTCsi nepeKHCHMH? KaK nojiy- 
MHTb H3 HHx ncpcKHCb Bo^iopo^a? CociaBbTe ypaBHeHHe peaKUHH 
OKHCJieHHB Fe(OH )2 b Fe(OH)8 nepcKHCbio BOTOpojia h yKa>KHTe, 
KaKOft HOH HBJifleTCB B 9T0M cjiynae 0 KHc;iHTe;ieM h KaKOfl boc- 
CTaHOBHTCJieM. 

688. BwpasHTe hohhum ypaBHCHHeM peaKUHio rH;ipo;iH3a nepe- 
KHCH HarpHA. KaK noBJiHHCT noBbiiueHHe TeMneparypu Ha paBHO- 
BecHe sTott peaKUHH? CoxpaHHT nn paciBop nepcKHCH HaipHa cboh 
G ejiBUiHC cBoflCTBa, ecjiH ero npoKHnsiTHTb? 

689. Xtaftre KpaTKyio xHMHqecKyio xapaKxepHCTHKy cepw, yKa- 
3aB: a) uonoMtHHe cepw b nepHoziHqecKofl CHcreMe, crpoeHHe ee 
aiOMa, Ba;ieHTHOCTb b coeAHHeHHHx; 6) OKHc;iHTe;ibHwe CBOficiBa 
cepbi (npHMep peaKUHH); b) xapaKxep okhc;iob cepw; r) xapaKxep 

BOAOpOAHOrO COeAHHCHHH Cepbl H CrO OKHCAHTCAbHbie HAH BOC- 
CXaHOBHTeAbHbie CBOftCTBa. 

690. KaK noAyqHTb cepoBOAOpoA, HMea uhhk, cepy h cepHyio 
KHCAOTy? yKa>KHTe ABa B03MO}KHbix nyTH ero noAyneHHfl (ypaBHe- 
HHH peaKUHtt) H paccHHiafiie, cKOAbKO cepbl noTpe6yeTCH (xeopeTH- 
qecKH) AAH noAyqeHHH 20 a cepoBOAOpOAa, HSMepeaHoro npn Hop- 
MaAbHbIX yCAOBHHX. 

691. yKa>KHxe ocHOBHue (})H 3 HqecKHe h xHMHnecKHe CBOflcxsa 
cepOBOAopoAa. Hen hbahcxch cepoBOAOpoA, OKHCAHxeAeM hah boc- 
cxaHOBHxeAeM, npn ero BsaHMOAeftcxBHHX c ApyrHMH Beuj.ecxBaMH? 
riOATBepAHTe Baui OTBeX, pa305paB C SACKXpOHHOft XOqKH SpeHHfl 
peaKUHH cepoBOAOpOAa c hoaom, cepHoft khcaoxoW h khcaopoaom 
B03Ayxa. 

692. yKaxcHxe oKHCAHxeAbHo-BOCCxanoBHxeAbHbie cBOftcxBa cep- 
HHCxofl KHCAOTU, HAAiocxpHpoBaB HX ypaBHeHHHMH ee peaKUHH I 
a) C hoaom; 6) C XAOpHOBaXOfi KMCAOXOH. CkOABKO AHXpOB CepHH- 
cxoro rasa SOg, Bsaxoro npH 0° h 760 hsao nponycxHXb qepes 
paCXBOp XAOpHOBaXOfi KHCAOTbl, qXOObI BOCCXaHOBHTb 16,9 Z HClOg? 

693. KaKHe CBoHcxBa, OKHCAHTCAbUbie hah BOCCxanoBHxeAbHbie, 
npOBBAflex cepHHCxan KHCAOxa npH ee BoaHMOaeflcxBHH: a) c Mar- 
hhcm; 6) c cepOBOAopoAOM; b) c hoaom? KaKOft h3 bxoabiuhx b ee 
COCXaB HOHOB oOyCAOBAHBaeX 9XH CBOfiCXBa B KaJKAOM H3 yKaaaH- 
Hbix CAyqaeB? 

694. KaKoe BeiuecxBO HasbiBaexcH b xexHHKe rHnocyAb$HXOMi' 
HanHuiHxe ero ^opMyjiy h npaBHAbHoe xHMHqecKoe nasBaHHe. 
KaKHMH CBOftCTBaMH, OKHCAHXeAbHbIMH HAH BOCCXaHOBHXeAbHbIMH, 

o6AaAaex rnnocyAb^x? KaKoH hoh HBAHexca HOCHxeAeM sthx 
cboHcxb? yKaxcHxe cnoco6 noAyqeHHH h BancHeHuine npHMeHeHHH 
rHnocyAb4)Hxa. 

695. KaKHC npHpoAHwe BemecxBa CAyHcax hcxoahwmh npoAyK- 
xaMH npH noAynaHHH cepHOft khcaotw kbk no KOHxaKXHOMy, xaK 
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H no KaMcpHOMy cnoco6y? HeM c XHMHHecKOtt tohkh speHHH ornn- 
MaercH ooth ciioco6 ot jipyroro? yKa>KHTe sHaMewHe cepnofl khc- 

JIOTbl B napOOTOM XOBBftCTBe. 

696. HeM OTJiHqaeTCB flettCTBHe KOHuenTpHpoBaHHOft cepnofl 
KHCJiOTu Ha MeTa;i;ibi ot ;iettcTBHa pasCaB/ieHHOfi khcjictu? KaKOft 
HOH HBJIHeTCSI OKHCJIHTCJieM B nepBOM C;iyMae H KaKOfl bo BTOpOM? 
OoilTBepjlHTe OTBCT, COCTaBHB ypaBHCHHH peaKUHfl: a) KOHUeHTpH- 
pOBaHHOfl CepHOtt KHC/IOTH C MarHHCM, yqWTblBaa aKTHBHOCXb 
MarHHH; 6) KOHueHTpHpoaaHHOft cepnofl khcjiotu c cepeSpoM; 
b) pa36aB;ieHH0fl cepnofl khcjiotm c >Ke;ie30M. 

697. CKOJibKo rpaMMOB cepnofl khc/iotm noTpe6yeTCH jxjih pac^ 
TBOpeHHB 50 z pryTH? Cko/ibko H3 hhx noflACT na oKHCJienne 
piyTH? Momno nn bshtb jijib pacTBopenna pryiH paaOaBjiennyK) 
cepnyK) KHC/ioxy? 

698. OAHHaKOBoe ;in KO/iHMecxBO cepnofl khc/iotbi norpeCyexcB 
ja;iH pacxBopenHB 40 z nnKeviB, ec/in b o^ihom c/iynae B3BTb Kon- 
neHTpnpOBannyK) Knc/ioxy, a b ApyroM — paaSaB/iennyio? CnoAbKO 
rpaMMOB cepnofl khc/iotm noftAex na OKHCjenne nnKejiH b nepBOM 
cjiyqae h cko/ibko bo BXopoM? KaKOfl non 6yAex okhcahtb nnKCAb 
B nepBOM cjiyqae n KaKOfl bo BxopoM? 

699. JXo Hero MOHiex BoccTanaBAHBaxbCH KonueHxpnpoBaHHaH 
cepnafl KHCAoxa npn BaanMOAeflcxBHH c MexajiJiaMn? noKa^KHxe Bce 
B03M0}Knbie cAynan ee BOccxanoBJiennH, cocxaBHB ypaBnenna peaK- 
unfl Memjiy KonuenxpHpoBannofl cepnofl KHcaorofl n Mejaa^aMH 
MarnneM, uhhkom h pxyxbK), npnnHB bo BHHManne noAOHcenne 9 thx 
M exaAJiOB B pJiAy nanpH>KeHHfl. 

700. nepeHHcanxe Ba)KHeflujHe khcaotw, oCpasyeMue cepofl. 
OxapaKTepnsyflxe OKHCJiHxeAbno-BOCCxanoBHTeAbHbie CBOflcxea na- 
>KAOfl KHCJIOTbl H yKa>KHTe, KaKOfl H3 BXOAHIUHX B COCTHB KHCAOTM 
axoMOB o6yc/iOBAHBaex ee oKHCJinxejibnbie hah BOCCxanoBHxeAbHbie 
CBOflcxBa. /laflie oSmne nasBaHHa coaeft nepeMHcaennhix khcaot. 

701. H^aoBHxe Ba>KHeflmHe coah cepnofl khcao™. JXnsi Ka>KAOfl 
H3 HHX yKa>KHTe: a) xHMHnecKoe h xexHHHecKoe naaBanne; 6) (})Op- 
Myay o6pa3yeMoro eio KpHCxaaaorHApaxa; b) npaKXHHecKoe npH- 
Menenne. 

702. yKa>KHxe ocnoBHbie xHMHHecKHe CBOflcxBa ceAenHcxrro h 
xeAAypncxoro BOAOpOAOB. Mo}Kho ah noAynHXb ceAenHCXbifl BOAOpOA 
AeflcxBHCM asoxnofl khcaoxu na ceAenHA UHnna? Oxsex noAxsep- 
AHxe ypaBHCHHeM peaKunn. 

4. SAeMeHTU rpynnbi asoxa 

703. flattxe cSmyio xapaKxepHCXHKy SAeMentoB rpynnH asoxa, 
yKaaae: a) crpoeHHe hx btomob; 6) o6iuHe aah Bcex dAeMenxoB 
rpynnbi sHaHenna BaneHTHOcrefl; b) ^opMynu boaopoahctwx cocah- 
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hchhK; r) HSMCHeuHe cboActb c yBCJiHHeHHeM nopnjiKOBoro Hcnepa 

H npHMHHy BTOrO HSMeHeHHB (hCXOAH H3 CTPOCHHH HX aXOMOB). 

704. Ckojibko ;iHTpoB aMnnaxa, npHeeACHHoro k HopMajibHUM 

yCJIOBHHM, Ha^O paCTBOpHTb B JIHXpC EOAU noAyHeHHH 10%-Horo 
pacTBOpa? KaKHMH CBoKcxBaMH o6AaAaeT pacxBop aMMHaKa? Hero 
B HeM 6oAi>iiie, MOJieKyA aMMuana hah hohob aMMOHHH? 

705. KaKoe paBHOBecne cymecTByex b boahom pacxBope aMMHaxa? 
BbipasHie HOHHUM ypaBHeHHeM peaKUHio HeftxpaAHsauHH pacxBopa 
aMMHaKa cepHoft KHCAOxoft. KaKHe hohu ocxaHyxcH nocAe sxoro 
b pacTBope? 

706. KaK noAyqaiOTCH aMMOHHflHwe coah? npHBeAHxe npHMcpbi 
peaKUHft HX noAyqeHHH. nepeqHCAHxe xapaKxepHhie CBOftcxBa aMMO- 
HHfiHbix coAefl. yKa>KHTe HaH6oAee BaniHbie h3 sthx coAefi h hx 
npaKTHHecKoe npHMeneHHe. 

707. Hto noAyHHTCH b ocxaxKe nocAe HarpeBaHHH CMecH skbh- 

BaAeHTHbIX KOAHHeCTB CyAb4)aTa aMMOHHH H nOBapeHHOfi COAH? 
BbipasHie npOHCxoAHmyio peaKUHio ypaBHCHHCM. 

708. CocxaBbie HOHHoe ypaBHenne peaKuHH Memny aMMOHHfl- 
HOft COAblO H meAOMbK). CkOABKO AHXpOB aMMHaKa, H3MepeHHOrO npH 
HOpMaAbHWX yCAOBHflX, MO>KHO nOAyHHTb, HOAefiCTBOBaB AByMH 
AHXpaMH 1,5 H. paCTBOpa meAOMH Ha aMMOHHHHyiO COAb? 

709. KaKHe khcaotu o6pa3yeT asox? OxapaKxepHByflxe hx okhc- 
AHxeAbHo-BOccxaHOBHxeAbHbie CBoflcxBa. CocxaBbxe ypasHeHna peaK- 
UHfl Me>KAy: a) KOHueHxpHpoBaHHoJt HNO3 h pxyxbio; 6) pa36aBAeH- 
HOfl HNO3 H KaAbUHeMj B) pa36aBAeHH0fl HNO3 H cepeCpoM, 

710. KaKOft MexoA noAyqeHHH aaoxHOfl khcaoxu b Hacxonmee 
BpeMH HanOoAee pacnpocxpaneH? KaKHe npHpoAHue BemecxBa 
CAyxcax hcxoahumh npoAyKxaMH npn noAyqeHHH aaoxHofi khcaoxw 
no 3T0My MeiOAy? yKa>KHxe xHMHqecKHe peaKUHH, b pesyAbxaxe 
Koxopux H3 npHpoAHux BcmecxB noAyqaexcH b Hacxoamee BpeMa 
a30XHafl KHCAOxa. 

711. KaKHe coeAHHCHHH asoxa noAyqaioxcfl nyxCM HenocpeA- 
cxBeHHoro cBHSbiBaHHH (4)HKCauHH) axMOC(})epHoro aaoxa? yKancHxe 
peaKUHH HX noAyqeHHH H ycAOBHH npoxeKaHHH peaKUHfi. HoqeMy 
oxKpbixHe cnoco6oB CBHswBaHHH axMOc4)epHoro aaoxa HMeex xaKoe 
doAbuioe 3HaqeHHe aah qcAOBeqecxBa? 

712. HeM cymecxBeHHO oxAHqaexca Aeftcxene pa36aBAeHHOft aaox- 

HOft KHCAOXbl Ha MCXaAAbl OX AeflCXBHH COAHHOft H pa36aBAeHH0ft 
CepHOfl KHCAOX? KaKOfl HOH HBAHeXCH OKHCAHXCAeM B nepBOM CAy- 
qae h KaKOtt bo BxopoM? Cocxasbxe ypaBHenHH peaKUHt) BsaHMO- 
AeftCXBHH paaOaBAeHHOft HNO, C pxyxbio H C KaAbUHCM, npHHHB bo 
eHHMaHHe noAOxcenne 3xhx mcxbaaob b pHAy Hanp$oKeHH{t. 

713. KaKHe BemecxBa hbahioxch npoAyKxaMH nocACAOBaxcAbHoro 
BoccxaHOBAeHHfl asoxHoB KHCAOXbl ? kaKoe HanCoAbUiee hhcao 9AeK<* 
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+v 

rpoHOB MOMceT npHcoeAHHHTb aiOM aaora N npH BOccxaHOBJieHHH 
aaoTHofl KHCJioTu? CocraBbTe ypaBHCHHH peaKUHfl BoccraHOBJieHHfi 
aaoTHoft KHCJiOTu UHHKOM.: a) AO NgO; 6) Ng; b) ao NHg, 

714. CocxaBbTe ypaBHeHHH c;ieAyiomHX peaKUHft, H;i;iiocTpHpyK)- 
mHx OKHc;iHTe;ibHbie CBoWciBa asoTHoft KHCJioxbi: a) jieflcxBHe kom-* 
ueHxpHpoBaHHOfl HNOg na cepy; 6 ) AeftcxBHe pa36aB;ieHHOtt HNO.j 
Ha CBHHeu; b) aeftcxBHe pa36aB;ieHHOfl HNOg Ha MarHHfl. Ox Mero 
saBHCHT cxeneHb BoccxaHOBJiCHHa aaoxHOft khcjicxu npH BsaHMO- 
AeftcxBHH ee c paajiHqHbiMH MexajiJiaMH? 

715. Tpe6yexcH pacxBopHXb KycoK cepe6pa b aaoxHott KHc;ioxe. 
Kanyio KHc;ioxy BbiroAHee BSHXb, KOHueHxpHpoBaHHyio h;ih pasdaB- 
/leHHyio? B KaKOM cjiynae pacxoA HNOg 6y;iex MCHbiue? 

716. Aaoxnaa KHc;ioxa paa^iaraexcH npH HarpeBaHHH c Bbia.e;ie- 

HHCM AByOKHCH 330X3 H KHCiaopOAa. KakHC 3;ieMeHXbI OKHCJIBIOXCB 
H KaKHe BoccxaHaBjiHBaioxcH npH axoft peaKixHH? 

717. Hxo npencxas/iHex co6oft Cypuft raa, Bbifle;iHK)mHflCH npn 
AeflcxBHH KOHucHxpHpoBaHHOft HNOg HB Mexaa/ibi? Ha kbkhx mo- 
;ieKy;i oh cocxohx? OoHeMy QKpacKa ero xcMHeex npH noBuuieHHH 
xeMnepaxypbi h csex/reex npH ee noHH)KeHHH? By^ex ;ih AasjieHHe 
9xoro rasa HaMeHBXbca no sanoHy BoRjih — MapHOixa, ecnn nojiBep- 
raxb ero OKaxHio? CocraBbxe ypaBHeHHH peaKUHft, npoHcxojtHiuHx 
npH pacxBopcHHH sxoro rasa b BOiie h b pacxBOpe inejiOMH. 

718. Kax npHroxoBHXb xexHHnecKHM nyxeM oaho hs HaH6o;iee 
ueHHHx aaoxHbix yiio6peHHft — asoxHOKHCJibift aMMOHHft, BOcno;ib- 
soBaBuiHCb B KaMecxBe HCxo;iHux BemecTB To;ibKO aTMOc4)epHbiM 
aaoTOM H BOiioft? yKajKHxe, KaxHe XHMHuecKHe peaxuHH npHAexca 
ocymecxBHXb b npouecce no;iyHeHHH sxoro yAo6peHHH. 

719* HaaoBHxe BaxcHeftuiHe aaoxHue y;io6peHHH. Kax ohh no;iy- 
HaioxcH? CocxaBbxe ypaBHeHHH Bcex peaxunf!, Koxopue npH sxom 
npHxoiiHxcH ocymecxBHXb. 

720* nyxeM xaxHx xhmhhcckhx peaxuHft moxcho no/iynHXb b xo- 
HeMHOM pesy^ibxaxe asoxHoxHCJibifl xajibUHft, ec;iH hcxoahxb xo-tibko 
H3 BemecxB, uiHpoxo pacnpocxpaneHHbix b npHpo^e? 

721. BvShxm oxAejibHo paenue o6'beMbi okhch h iiByoxHCH aaoxa 
npH HopMaJibHOM AaB;ieHHH h xeMnepaxype 50 °. 06 a rasa oxaxbi 
AO iiaB;ieHHH 6 am, Kaxoft h3 raaos saHHA MeHbuiHfl 06^61^? 
OoMeMy? 

722* MexwpexoxHCb asoxa AHCcoiXHHpyex no ypaBHCHHio 

N 2 O 4 2N0g 

OpH 27° H HopMaAbHOM AaBACHKH HAOXHOCxh napa N2O4 no BOAO- 
;joAy paBHHexcfl 38 , 34 . Kaxoft npouenx MOAexyA N2O4 ahccouhh- 
poBaa? 
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723. OStjHChhtc, noMCMy aaoxHOfi KucjiOTOfl mo>kho Bocnoabso- 
BaTbCfl flJia no^iyieHHB COj b3 NagCOg, ho He;ib3a BOcno;ib30- 
BaibCfl unn ncayneHMa SOj h 3 Na 2 S 03 . OiBet HJi;iiocTpHpyflTe 
ypaBHeHHHMH peaKunft. 

724. noMCMy (|)oc(i)Op BCTpe^aeiCH b npupo^e tojibko b BH.ae 
coeAHHeiiHft, Torjia kek ero aHa;ior asoT Haxo^iMTCH b npwpOAe 

B CBOSoaHOM COCTOBHHH? KhK nO/iyMaeiCH CBOCOAHbifl 4)OC(f)Op? 
BblpaSHTC ypaBHCHHCM npOHCXOAJilUBfl npH 3T0M XHMHMeCKHtt npo- 
uecc H yKa>KHTe, b KaKOfi ero craAHH npoHCxoAHX OKHCJiCHwe-BOC- 
craHOBJieHHe. Mto OKHcaaeiCB h hto BOCCxaHaBJiHBaeTCB? 

725. yKajKMxe jiaa rjiaBHbix a;i;iOTponHMecKHx BHiiOHSMeHeHHB 
4)OC({)opa. 4eM ohh oxjiHqaioxcB oaho ox jipyroro no cbohm CBofi- 
cxBaM? CoxpaHJiexcfl ;ih 9X0 paa/iHHne noc/ie npeBpameuHB hx b 
raaooCpasHoe cocxoHHHe? 

726. npHBeAHxe TOKaaaxeJibCxsa xoro, mxo KpacHuft h 6e;ibi{i 
4)oc(})op npeAcxaBaHiox co6ofl Jinuib aJiJioxponHHecKHe BHAOHSMe- 
HeHMfl OAHoro H xoro >Ke aaeMenxa. 

727. KaK nojiyqnxb opxoc|)oc(})opHyK) Kwcaoxy, hcxoah: a) h 3 
CBo6o;iHoro (|)OC(})opa; 6) h 3 (jpoccjjopHOKHCJioro Ka;ibUH5i? Ckojibko 
( l)Oc4)Opa H cKOJibKO 4)oc(})opHOKHC/Joro KanbUHH noxpeCyexcfl 
noayMeHHB 250 z opxoc})oc(^opHoft khcjioxm? Mo>kho ;ih Hassaxb 
o6a npouecca oKHC/iHiejibHO-BOCCxaHOBHxejibHbiMM? 

728. ynaKHTe nasBaHHH h (})0pMyjibi aMMOHHCBbix coJieft opxo- 
4)OC(J)opHOtt KHCJioxu. FloHeMy aMMHaK MOiKex 6bixb no;iy4eH h3 
HHx nyxeM npocxoro HarpeBaHHH, xor^a kslk jxjisi nojiyneHHH bmmh- 
aKa H3 x;iopHcxoro aMMOHHH nocaeAHHfl Heo6xoiiHMO npe^BapH- 
xe.abHO CMeuiaxb c HSBecxbio h;ih cakhm HaxpOM h x. n. ? 

729. K pacxBopy, coaep>KameMy 1 MO/ib HgP 04 , npH6aBH;iH 
1 MOJib NagHPOi H BbinapuJiH MCHflKocxb wcyxa. Hxo npe^cxas- 
jiBex co6oft ocxaBiijeecsi nocjie BbinapHBanHfl BemecxBO? 

730. HaaoBHxe Ba>KHefliiiHe npnpoiiHbie coejiHHeHHa 4)Oc4)Opa. 
riOMeMy OHH noHXH He HcnoabsyioxcH HenocpeACXBeHHO b Kanecxse 
yAo6peHHft, S npe;iBapHxe;ibHO noABepraioxcB XHMHqecKOfi nepe- 
paOoxKe? KaKyio ue;ib npec/ieAyex sxa nepepa6oxKa? 4x0 npeA- 
cxaBJiHiox co6ofi cynep(J)oc(J)ax h npeuHnnxax? HannuiHxe ypasHe- 
HHH peaKUHfl HX no;iy4eHHfl. 

731. Jlafixe KpaxKyio xapaKxepncxHKy ajieMenxoB noflrpynnu 
MbiujbHKa, yKaaaB: a) cxpoenne hx bxomob; 6) BaaeHXHOCXb b co- 
eaHHeHHflx; b) (})opMyabi h xapaKxep hx okhcjiob h rHApooKHcefl 
(a/ih Ka>KAoro aaeivieHxa oxAeJibHo). 

B HCM npoBBaaexcH ycH-aenne MexaAJinnecKHX cboAcxb npH 
nepexoae ox MbiuibHKa k cypbMe h BHCMyxy? 

732. yKa>KHxe HasBanHa h (J)opMyjibi rHApooKHceft cypbMbt.^ 
KaKOB xapaKxep axHX rHApooKHcefl? O hcm CBHAexeabCXByex hx 
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paCTBOpWMOCTb B lUeJIOMaX ? B KHKHX H3 nepCHHCyiCHHUX HH>Ke 
coeAHHeHHft cypbMa Hrpaex po;ib MeTa;i;iOHAa u b kbkhx — po/ib 
MeTa;i;ia? 

SbH3 SbClg (NHJgSbS, Sb,{SO^\ 

733. KaKHe BemeciBa jxojdkhm o6pa30BaTbCH npn 4eftcTBHH 

KOHUeHXpHpOBaHHOR asOXHOft KHCJIOXbl Ha XpMCy;ib(j)HA MbHHbBKa? 
CocxaBbxe ypaBHCHHe axoft peaKUHH. 

734. KaKoe coejiHHeHHe MbimbsKa nojiyMHxcB npw AeftcxBHH 
pa36aB;ieHHOfl cepHOfi khcjioxu h uHHKa na ASgOg? CocxaBbxe 
ypaBHCHHe axofi peaKUHH h pa36epHxe ee c xomkh spcHHH okhcjic- 
HHB-BOCCXaHOB;ieHHH. 

735. OoHCMy pacxBOp xpexxjiopHCxofl cypbMu SbClg cxano- 
BHXCH MyxHbiM npH pasbaB/iCHHH BOAOfl? KaK CAe;iaxb ero CHOsa 
npospaMHbiM, He 4)H;ibxpyB? CocxaBbxe Mo;ieKy;i5ipHoe h hohhoc 
ypaBHCHHe npoHCxoiiamefl b xom h jipyroM c;Iy^ae peaKUHH. 

736. Ecjih b noAKHcncHHbifl cojibhoH khc/ioxoA pacxBop xpex- 
xJiopHcxofl cypbMbi SbClg onycxHXb uHHKOByio n;iacxHHKy, xo na nett 
BfaiitejiHxca Mexaji;iHqecKaB cypbMa. KaKoe coeiiHHeHHe cypbMu 
aojdkho nojiyHHXbCH napnAy c MexajiJiHqecKoft cypbMOft npH yna- 
saHHbix ycjiOBHflX? BupasHxe npoHCXO^lHiUHe npoueccu ypaewe- 

HHHMH. 

737. KaKHe coejiHHeHHH naabiBaioxcH xHOKHCJioxaMH? Mcm ohh 
OX;iHMaK)XCfl ox obblKHOBeHHWX KHC;iOpOAHbIX KHC;iOX? BupaBHXe 
HOHHbiMH ypaBHeHHBMH peaKUHH HOJiyHCHHa aMMOHHfllHbix co.aefl 
XHOMbimbBKOBHCXOfl H XHOCypbMBHOft KHCJIOX. MO}KHO JIM oSblMHblM 
nyxcM (KaKHM) no/iynnxb h3 hhx CBo6oAHbie xhokhc/ioxhi ? Oxeex 
noAXBepuHxe ypaBHeHHHMH npoHCXOuautHX peaKUHfl. 

738. BHCMyx JierKO pacxBopflexca b aaoxHofl KHc;ioxe, ho ne 
pacxBopaexcH b cojibhoA h paabaBJiCHHOf! cepnoft KHCJOxax. Kaxofl 
BUBOA mojkho h 3 3X0X0 c^ejiaxb oxHOCHxe;ibHO no;io>KeHHB BHCMyxa 
B pHAy HanpaxceHHfl? CocxaBbxe ypaBHCHHe npoHCxo^iamett b nep- 
BOM cjiy^ae peaKUHH. Mo>kho ;ih ohhcxhxb a30XH0KHc;ibitt BHCMyx 
nyxcM nepeKpHcxa;i;iH3auHH h3 boahoxo pacxBopa? Oxbcx moxhbh- 
pyflxe. 

5. yrjiepo;i h KpeMHHfl 

739. ilaflxe KpaxKyio xapaKxepncxHKy yxjiepoiia, yKasas: a) pac- 
npocxpancHHe yraepoua b npHpoAe; 6) a;i;ioxponHaecKHe bhuohsmc- 
hchha yr;iepoiia h npnqHHy paa/inqua b hx cBoficxeax; b) cxpocHHe 
axoMa yr;iepoua h ero BajienxHocxb b coeAMHCHHBx; r) obpaayeMbie 
HM oKHCJibi H hx xapaKxcp. 

740. KaK nojiyqaiox yrojibHbift aHXHjipH^ b ;ia6opaxopHBX n 
B xexHHKe? H3 KaicHx npHpoAHbix BeuxecxB oh M0>Kex 6bixb no.ay- 
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qeH? yKa>KHTe 4^H3HMecKHe ceoflCTBa yrojibHoro anrHApHAa, ero 
OTHOUieHHe K BOAe H tuejiOMaM H ero npaKTnqecKHe npHMeneHHH. 

741* noHeMy npH no/iyqeHHH yro;ibHoro anrHApHAa H3 Mpa- 
Mopa Ha nocjieAHHft AeflCTByioT cojisihoK khcaotoA, a He cepnofl? 
CKOJibKO JiHTpoB yro;ibHoro anrHApwAa, npHBCAeHHbix k 0° h 760 mm^ 
MOiKHO nojiyHHTb H3 1 KZ MpaMopa, coAep>Kamero 96% CaCOg? 

742. Zlafire KpatKyio xapaKiepucTHKy yro;ibHofi khcjiotu (no;iy- 
Heniie, 0TH0meHne k HarpeeaHHio, AHCCouwauHA b boahom pacTBope). 
Mo>kho Jin npHroTOBHTb HopMaAbHuft pacTBOp yro/ibHoft khcaotw? 
Mo>kho ah noAyHHTb HefixpaAbHbifi pacTBop, npH6aBHB k paciBOpy 
yrOAbHOft KHCAOThI cxporo SKBHBaAeHXHOe KOAHHeCXBO meAOHH? 
OxBex MoxHBHpyftxe. 

743. HaaoBHxe Ba>KHefluiHe coah yroAbHOft khcaoxu. Kbk no- 
Ayqwxb coAy, hcxoah h 3 MexaAAHMCCKoro HaxpwH, coahhoA khcaoxu, 
MpaMopa H BOAu? CocxaBbie ypaBHeHHH peaKUHfl. B kbkhx npoHS- 
BOACXBax npHMeHflexcfl coAa? 

744. Aah noAyqcHHH coau pacxBop eAKoro naxpa pasAeAHAH 
Ha ABe pasHue nopuHH, hbcuxhah OAHy h3 hhx ypAeKHCAUM rasoM 
H CMeuiaAH c Apyrofl nopuHefi. VKaiKHxe, KaKoe BemecxBO 66pa- 
30BaAOCb nocAe HacumeHHH nepBoK nopuHH KanaH peaKUHH npo- 
H30iiiAa npH cMeuiHBaHHH nepBOft nopuHH co Bxopofl? BupasHxe 
o6e peaKUHH ypaBHeHHBMH. 

745. KaK XHMHHeCKHM nyxeM M0>KH0 0 CB 060 AHTb ASyOKHCb 
ypAcpoAa ox npHMecH cepHHCxoro rasa? 

746. KaK noAyqaexcfl coAa no aMMHanHOMy cnocoOy? Ms qero 
H KaK noAyqaioxcB HeoOxoAHMue aah axoft peaKUHH hcxoahuc bc- 
mecxBa, ne HMeioiuHecn b poxobom bhac b npHpoAe? Ha kbkhx 
CBOftcxBax 6HKap6oHaxa naxpHH ocHOBano ero oxAeAeHHC ox o6pa- 
ayiomerocH OAHOBpeMeHHO c hmm xAopHCxoro aMMOHHH? 

747. Hxo A'aKoe noxaui? KaK oh nOAyqaexcn h b kbkhx npoH3- 
BOACXBax npHMeHHexcH? KaK noAyqHXb noxain, HMesi b CBoeM pac- 
nopaiKeHHH CAeAyiomne npoAyKxu: K2SO4, Ba(OH)2, CaCOg h 
HC l. CocxaBbxe ypaBHeHHB hboOxoahmux peaKUHft. 

748. KoHueHxpHpoBaHHuJI pacxBOp coau 6 ua nacumeH yrAe- 
KHCAUM raaoM. BunaBuiHe npH sxom Kf)HCxaAAU 6 uah ox4)HAb- 
xpOBaHU H npOKaACHu. Hxo npCACxaBAaex C06010 noAyqeHHufl 
npoAyKx? CocxaBbxe ypaBHCHHH peaKUHlI. 

749. KaK npeapaxHXb KapOonax naxpHH b rHApoKap6oHax? Ha 
CKOAbKO npoucHxoB yMcjibiiiaexcji b Bece MHCxuft pHApoKapOonax 
HaxpHB npH npOKaAHBaHHH? CKOAbKO AHxpoB ypACKHCAoro rasa, npH- 
BeACHHUX K 0° H 760 MM, MO}KHO HOAyHHXb H3 210 Z PHApOKap- 
CoHaxa HaxpHB: a) npOKaAHBaHHeM; 6) AeflcxBHeM khcaoxu? 

750. yKa>KHxe PAaBHue xHMHMecKHe CBOflcxea okhch ypAepoAa. 
K KaKOMy KAaccy okhcaob ona oxhochxch? KaK noAynHXb ee 
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B HHCTOM BHAC? OoHeMy oKHCb yp/icpo^a cnoco6Ha ropeib, npe> 
Bpaiuancb b yr;ieKHc;ibifl raa, a boahhoS nap ne cnoco6eH ropexb, 
xoTH H cymecTByei 6oAee doraioe khcaopoaom coeAHHCHHe, mcm 
BOA a, — nepcKHCb BOAopoAa? 

751. B KaKHx CAyqaHx npn ropeHHH oCpasyexcH okhcb yr^e- 
pOAa? rioHeMy onacHOCXb nosiBACHHa yrapa npn aaKpwBaHHH neneft 
yMCHbuiaeTCB no Mepe yMenbuienHa naKa^a ypAefi? HaaoBHTC Ba>K- 
nefliiiHe bhau rasooCpaanoro xonAUBa, b cocxas Koxopbix bxoaht 
OKHCb ypAepOAa. 

752. Snafl Ten;ioTbi o6pa30BaHHH yrAeKHc;ioro rasa (97,7 Ki : ajt ), 
OKHCH yr;iepoAa (29,7 KKad ) h boashopo napa (57,8 KKaA ), AOKa- 
>KHTe, HTO npouecc noAyHeHHH peHepaxopHOPo paaa AOA>KeH conpo- 
BO>KAaxbCH BbiAeAenHCM xen^a, a npouecc nojiyneHna boabhopo 
pasa — nopjioiuenneM xenna. 

753. CKoabKO xen;ia BbiAe/iaexca npn OKHranHH 1 ji ^ CBexH/ib- 
Horo rasa, HMeiomepo cjieAyfOiUHfi o6’beMHbifl cccrae: 50% H 2 . 
35% CH^, 87o CO, 27o C 2 H 4 h 57o neropioqHx npHMeceW? 

754. Jlattxe KpaxKyio xapaKxepHciHKy KpeMiiHH, ynasaB: a) expo- 
enne ero axoMa h npoHBaaeMbie hm cxencHH BajieHXHocxH, 6) xhmh- 
MecKHe CBOflcxsa KpeMHHs; b) (J)opMyAy npocxefiuiero KpeMHCBOAO- 
poAa; p) xapaKxep AsyoKHCH KpewHHH, ee oxHomeHHe k boac, 
KHCAOXaM H mCAOnaM. 

755. B KaKOM bhac KpeMHiift BcxpenaexcH b npiipoAe? Haso- 
Biixe Ba>KHefliiiHe npiipoAHbie pasnoBHAHOcxn KpeMHeseMa. KaKott 
ns CHAHKaxoB siB/isiexcB caMbiM pacnpocxpaneHHbiM b npHpOAe? Ha- 
iiniuHxe fv bhac okhcjiob c|)opMy;ibi CAeAyioiuHx cHJiHKaxoB: xa;ibKa 

aAbOnxa NagAlgSigO^g; anopxHxa CaAlgSigOg. 

756. RaKHe npoMSBOACXBa oxBaxusaex CHAHKaxHaa npOMbitu- 
AeHHOcxb? HasoBHxe Ba>KHefiiuHe noTpeOAHeMbie eio npwpoAHbie 
CMAHKaxu. KaK noAyqaioxcH cxckao h ueMenx? Hxo npeACxaBA 5 iex 
co 6 oft Kap 6 opyHA, KaK oh noAynaexcn h aah hbpo npHMeHaexcB? 

757. KaKMe CHAHKaxbi mo>kho npHPoxoBHXb, HMefl necoK, mca, 
coAy H noxaui? yKa>KHxe mx HasBaHHH h ^^opMyAbi h cocxaBbxe 
ypaBHCHHH peaKUHfl hx noayMCHHH hs yKasanHux BemeexB. 

758. KaK noAynaexcji KBapueBoe ctckao? KaKHMH npeHMyiue- 
cxBaMH OHO o6AaAaex nepcA oObiKHOBCHHbiM cxckaom? KaKyio 
KHCAOXy HCAbSH XpaHHXb HH B 06bIKH0BeHH0ft CXeKAHHHOfl nOCyAC, 
HH B nocyAe hs KBapueBoro cxeKAa? rioneMy? 

6. MexajiJibi I rpynnbi nepHOAHqecKofl CHCxeivibi 

759. Jlaflxe KpaxKyio xapaKxepHcxHKy meAOMHbix MexaAAOB, yKa- 
saB: a) noAO>KeHHe b nepHOAHnecKoft CHCxeMe h cxpocHHe hx axo- 
mob; 6) xapaKxepubie aah hhx 4)H3H4ecKHe CBOflcxsa; b) ochobhoc 
XHMHMeCKOe CBOftCTBO LUeAOMHblX Mexa.IAOB; p) OlHOnJCHHe K BOAe 
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H KHCflopoay Boajiyxa; a) o6pa3yeMue meaoqnuMH MexaaaaMH 
OKHc;iu, rHApooKHCH H CBOflCTBa nocaciiHHx. 

760. Ooqewy Ka;iHft h HaTpnft nojiyqHJiH HasBaHHe „mejioqHLie 
MeTa;i;ibi“? KaKHM hx cboSctbom o6yc;iOB;ieHo 3 to HaasaHHe h b 
KaKOfl CBB3H HaXOUHTCH 9TO CBOflCTBO CO CTpOCHHeM HX BTOMOB ? 
yKa>KHTe Ba>KHefliiJHe npHpojiHbie coejiHHeHHB Ka;iH5i h HaxpMfl h 
HX HenocpcACTBeHHbie npaKXHqecKHC npHMCHeHHH, 

761. Hew ox;iHqaexcH 9;ieKxpo;iHXHqecKHft caoco6 nojiyqeHHH me- 
/loqHbix Mexa;i;iOB ox sJieKxpoJiHXHqecKoro cnocoOa no;iyqeHHB ca- 
KHX me;ioqefl? KaKHe xHMwqecKHe npoueccbi npoHCXOABx b nepBOM 
CJiyqae h KaxHe bo BxopoM? H3o6pa3Hxe hx ypaBHCHHHMH. yKa}KHTe 
Ba>KHef^iiJHe npHMCHeHHB MexaaanqecKoro HaxpHH h e^Koro Haxpa. 

762. lUeaoqHbie Mexa;iabi nBanioxcH oqcHb sHcprHqHbiMH boc- 

CXaHOBHXeaaMH. B Kaxoft CBB3H CO CXPOCHHCM HX aXOMOB Haxo- 
AHXCfl 3X0 cboKctbo? B qcM npoBBanexcH CHabnaa BoccxaHOBHxe/ib- 
Haa cnoco6HOcxb mejioquux Mexa;i;iOB npH BsaHMOACficxBHH hx 
c pa36aB;ieHHoft asoxHoR khcjiotoR? Flpn BsaHMOjieflcxBHH c boho- 
pOAOM? H;i;iiocxpHpyftxe oxbcx ypaBHCHHaiviH cooxBexcxByioinHX pe- 
aKUHR. 

763. yKa>KHTe ^Ba xexnnqecKHx cnoco6a no/iyqcHHH e^Koro 
Haxpa. KaKHe BemecxBa hb/ibiotch noSoqHbiMH npojiyxxaMH npn ero 
no;iyqeHHH? BbipasHxe ypaBHeHHHMH Bce xHMHqecKHe npouecchi, 
ocymecxBJiaeMbie npH no;iyqeHHH e;iKoro Haxpa xeM h ApyrHM cno- 
co 6 om. 

764. KaK nyxcM sjieKxpojiHsa pacxaopOB x;iopHCxoro Ka/ina 
nojiyqHXb ejxKoe Ka;iH, rHnoxJiopHx Ka;iHH, 6epxo;iexoBy co;ib? 
HanHiiiHxe y^ aBHeHHB npoHCxo;iflmHX npn 3 tom XHMHqecKHx peanuHR. 

765. OoqeMy eAKHe me;ioqH neoCxo^tHMO xpaHHXb b xopoujo 
saKynopeHHoft nocyjie? Bo qxo ohh b hpoxhbhom c;iyqae Moryx 
nocxeneHHO npeBpaxHXbca? 

766. KaKHe BemecxBa no;iyqaiOTCfl npH HacumeHHH pacxBopoB 
ej^Koro Haxpa: a) x;iopoM; 6)cepHHCxbiM raaoM; b) yr;ieKHc;ibiM raaoM; 
r) cepoBoaopoiioM? CocxaBbxe ypaBHeHHH npoHCxoAamnx peaKUHfl. 

767. npo;ia>KHfaiR eaKHfl naxp qacxo co;iep>KHx 3HaqHxe;ibHyio 
npHMecb coflu. KaK axo npome Bcero o6Hapy>KHXb? Kan ocbo8o- 
^iHTb pacxBop eAKoro naxpa ox npHMecH coAbi? CocxaBbxe ypaB- 
HeHHB cooTBexcTB lOiuHX peaKuiift. 

768. npH npo;ioji>KHTe;ibHOM xpaneHHH pacxBopoB ejiKoro Haxpa 
B cxeK.fiHHHoR nocyiie cxen/io saMexHO paaTjejiaexcB. 06'bflCHHxe aio 
HB.aeHHe h cocxasbxe ypaBHenne npoHcxoiiBinett peaKUHH. 

769. HeM cymecxECHHo ox.xHqaexcH BsaHMOzieflciBHe mejioqHbix 
Mexa;i;iOB c BOiiopoiiOM ox BsaHMO/ieflcxBHa ra^xorenoB c Boiiopo- 
AOM? npHBeaMxe npHMep xofl h ApyroR peaKUHH h pasSepHxe hx 
C TOUKH SpeHHH OKHC;ieHHH-’BOCCXaHOB;ieHHa. 
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770. OpH HefiTpajiHsauHH cH.itHbix khc;iot cakhA Harp Macro 
aaMCHniOT coa.ofl. PaccMHiaflie, cKo;ibKo rpawMOB coaw norpeCyerca 
RjiH saMCHbi 100 2 NaOH. KaKHMH eme cojimmh HarpHM mo>kho 
O biJio 6bi saMeHHTb NaOH, hmch b BH^y tojibko CBHSbiBaHHe hohob 
BOAOpoiia ? 

771. fHapHA Harpna BsaHMOAeftciByer c Bojxott Bbiiie;ieHHeM 

BOAOpoAa H oOpaaoBaHHCM eAKoro Haxpa. CocxaBbre ypaBHCHHC 
peaKUHH, yKa>KHxe, KaKHC hohm OKHc;iflioxc5i h KaKne Boccxana- 
BjiHBaioxcB, H onpeziejiHxe xen;iOBOfl 34)(})eKx peaKUHH, sHaa, mxo 
xen/ioxa oSpasoBaHHH paBna 13,1 UKaji, a xenjioxa o6pa- 

BOBaHHB ciiKoro Haxpa 112 kkua, 

772. yKa>KHxe paajiHMue b xuMHMecKHx CBOflcxBax mejioHHbix 
Mexa;i;iOB h MCxaji/iOB noArpynnbi mcah (oxHomeHHe k Bosiiyxy, 
BOAe, pa36aBAeHHbiM KHc;iOTaM; cujisl oOpasyeMUx hmh ocHOBaHHtt; 
BOCCXaHOBHXCAbHbie CBOflCXBa), HeMMO>KHO oO'bHCHHXb 3X0 paSAHMHC? 

773. HanHuiHxe (})opMy;ibi oKwcaa, XAopHAa h cynb^ma oaho- 
H AByXBaAeHXHOft MCAH. KaK nOJiyMHXb XAOpHA OAHOBaAeHXHOfl 
MeAH H3 XAopwAa AByxBa/ieHTHofl MCAH? CocxaBbxe ypasHCHHe 
peaKUHH H yKa>KHxe oKHCAHxeAb h BoccxaHOBHxe;ib. 

774. KaK ocymecxByiHexcH saeKxpo/iiixHMecKoe pa(})HHHpOBaHHe 
MCAH? rioMCMy npa 3 xom coAep>KamHecfl b cbipofi mcah >Ke;ie30, 
HHKCAb, UHHK, CBHHeU, OJIOBO XOXB H nepCXOASlX B paCXBOp, HO 
He BbiACAHioxcH HB KaxoAC? M3o6pa3Hxe ypaBHeHHBMH npoueccbi, 
npoHcxoAfliUHC y anoAa h y KaxoAa. PaccMHi afire, CKo;ibKO spe- 
MCHH noxpe6yexcH aah nojiyMCHHH 1 kz mhcxoK MeAH npH CH;ie 
xoKa 200 awnep. 

775. noMXH Bce HepacxBOpHMue b boac coeAHHeHHH mcah acpko 
pacxBopaioxcR b boahom aMMHaKe h pacxBopax unaHHCXbix co;iefl 
lueAOMHwx MexaAAOB Bc;ieAcxBHe oOpaaoBaHHR KOMnjieKCHtJX coeAH- 
HCHHft. BbIpa3HXe HOHHblMH ypaBHCHURMH peaKUHH paCXBOpCHHR CuGl^ 

Cug(P 04 ) 2 , CuHAsOg B aMMHane h b pacxBope unaHHCxoro Ka;iHR, 

HMCR B BHAy, MXO KOOpAHHaUHOHHOe MHCAO OAHOBaAeHXHOfl MCAH 
paBHO AByM, a AByxBaaeHXHOfl — MexbipeM. 

776. Ecah aMMHaMHbifi pacxBOp ruApaxa okhch mcah chabho 
pa36aBHXb BOAOfi, xo oOpaayexcR ocbaok ruApaxa okhch mcah. 
OOTjHCHHxe 3X0 RBACHHC, npHHRB BO BHHMaHMe cyiuecxByioLUHe 
b pacxBope paBHOBecHR. 

777. HeM MO>KHO oO'bRCHHXb, MTO npH AefiCXBHH XAOpHCXOrO 
HaxpHR NaCl na pacxBop KOMUAeKCHofl coah K[Ag(CN) 2 ] He riOAy- 
MaexcR ocaAKa AgCl, xorua kbk NagS c xeM >Ke pacxBopOM Aaex 
ocaAOK Ag 2 S? BbipasHxe nocAeAHioio peaKUHK) hohhbim ypaBHeHueM. 

778. ZIar onpeACAeHHR C0Aep>KaHHR cepeOpa b cepeOpRHofl 
MOHexe KycoMCK Monexu bccom 0,3 5 6biA pacxBopeH b aaoxHOtt 
KHCAOxe H H3 HOAyMeHHoro pacxBopa cepeOpo ocaxcACHO npM 
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rroMoiuH cojiHHoft KHC;iOTbi. Bee ocaAKa nocae npOMbiBaHHH h Bbicy- 
lUHBanHH oKasaAca paeHbiM 0,199 2. PaccMHxaftTe, ckoabko npo- 
uemoB cepeOpa C0Aep>Ka;ia Monexa. 

7. Meiajuibi II rpynnbi nepHOAHqecKOfi CHCTeMbi 

779* OxapaKTepHsyflTe BKpame jneAOHHoaeMeAbHbie Mexa/iAbi, 
yKasaBi a) nponcxojKAeHHe HasBaHHH „LueAoqH03eMeAbHbie Mera^Abi"; 
6) CTpoeHHe hx axoMOB h BajieHXHOCXb b coeAHHCHHHx; b) xhmh- 
qecKyK) aKXHBHOCXb MexaAAOB, wx oxHOiuenHe k BOAe h k BOSAyxy; 
r) xapaKxep oOpasyeMbix hmh oKHcefl h XHApooKHcefl. 

Mor3^x JiH HOHbi iueaOHH03eMe;ibHbix MexaajiOB npH KaKHX*AH6o 
peaKUMHX Hrpaxb pOAb BoccxaHOBHxejiefi ? Oxsex MorMBHpyflxe. 

780. Bo Mxo npeBpamaexcH Kajibunfl npH cropaHHH Ha BOSAyxe? 
IloMeMy npH CMaMHBaHHM noAy^eHHoro npoAyKxa BOAOfi Ha6;iK)AaeTca 
BbiAeACHHe snaMHxeAbHoro KOAHMecxBa xen^a h omymaexcH sanax 
aMMHaKa? KaKne xuMHHecKHe peaKUHH npn axoM npOHCxoAST? 

781. Kai< no/iynaerca HeraujeHaa n3Eecxb? B qeM aaKJiioqaexcfl 
iipouecc ramenHfl HaseexH? Bbipaaiixe npoiicxoAfliuiie peaKUHH ypaB- 
HCHiiHMH n paccMHxaHxe, cKo;ibKO xenaa BbiAe/iaexcH npH rauieHHH 
1 Kz HSBeexH, 3HaH, Hxo xen/ioxa o6pa30BaHH5i raiiieHofi nasecxH h3 
s.ieMCHxoB paBHa 235,5 kkua, a CaO pasHa 152,1 KuaA. 

782. rioMeMy MSBecxb npw npoAOJi>KHxeabHOM xpaneHHH Ha 
BOSAyxe yxpaHHBaex cboh CBoflcxsa? Bbipaanxe npoHCxcAamwe c Hefl 
H3MeHeHHa ypaBHCHHAMH. 

783. KaKHe coeAHHCHHa Mexa^AOB II rpynnbi lUHpoKO npHMe- 
H5IIOXCH B cxpoHxeAbHOM ACAe B KaqecxBe Bfl}KymHX MaxepHaaoB? KaK 
OHH noAyqaioxcH h hcm oOycAOBAHBaioxcH hx BH^ymne CBOflcxBa? 
HAAiocTpHpyfixe oxBex ypaBHeHHHMH cooxBexcxByioiUHX peaKUMft. 

784. ripH pacxBopcHHH B KHCAoxe 5 z H3BecxH, coAep>Kameft 
npHMecb CaCOg, BbiAeAHAOCb 140 ma raaa, HSMCpenHoro npn HOp- 
MaAbHbix ycAOBHHX. Ckoabko npoueHxoB CaCOg C 0 Aep>KaAa HSBecxb? 

785. PHApHA KaAbUHH ropHx B B03Ayxe, a c boaoH BsanMO- 
AedcxByex c BbiAeAenweM BOAOpOAa. BupasHxe ypaBHeHHHMH npo- 
HCXOABIUHe npH 3X0M peaKUHH H yKa>KHXe, HXO OKHCAHeXCH H 4X0 
BOCCxaHaBAHBaexcfl b xom h ApyroM CAynae. 

786. KaK noAyqaexca MexaAAHHecKHtt MaruHft h aah 4ero oh 
FAaBHbiM oOpasoM npHMeHHexcfl ? KaKHe h 3 MexaAAOB II rpynnbi ne 
Moryx 6bixb noAyqeHbi nyxeM oAeKxpoAHsa boahux pacxBopoB hx 
coAeft? rioqeMy? yKa>KHxe Bce xnMH4ecKHe npoueccbi, Koxopue 
6yAyT npoHCxoAHTb npn SAeKxpoaHse BOAHoro pacxBopa MgClg. 

787. PHApax OKHCH MarHHH pacxBopaexca b pacxBope xAopnexoro 
aMMOHHH, HO HC pacxBopaexcH B pacxBope xAopnexoro HaxpHa hah 
K aAHH. BcnoMHHxe ycAoiHH pacxBOpeHHH ocaAKOB H o6'bHCHHxe yKa- 
saHHoe Bbiiue pBAeHHe. 
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788. ZtaflTe KpaTKyro xapaKTepncTHKy saeMCHTOB no^rpyimbi 
UHHKa, yKasaa; a) cxpoenHe hx aiOMOBj 6) BaaeHXHOCTb b coeflHHe- 
HHHX; b) aKTHBHOCTb 00 CpaBHCHHIO C me/IOMHOSeMCvlbHblMH MCTaJl- 
jiaMH; r) o6pa3yeMbie hmh okhcjiu h rwapooKHCH h hx xapaKtep; 
jl) OTHOiueHHe K BOiie, KHcaoxaM h me;iOMaM. 

y KaKoro H3 Meraji/ioB no/irpynnbi UHHKa c;ia6ee Bcero Bbipa- 
>KeHbi MeTaJiJiHHecKHe cBOtiCTBa? B hcm 9to npoaBJiBercH? 

789. yKa)KHTe npHMCHBeMbie b MexajiJiyprHH cnoco6bi noJiyneHHB 
UHHKa H 3 ero npHpcAHoro coejiHHeHHH ZnS h BbipasHie ypaBueHHBMH 
Bce XHMHHecKHe npoueccbi, ocymecTBJiaeMbie npn no/iy4eHHH Meiaa- 
jiHqecKoro uhhkb. 

790. OpH nponycKaHHH cepoBoaopoM wepeB pacTBop x;iopH- 
CToro UHHKa ZnCl2 Bbina^aei .nHiiib HesHaqHie/ibHbifl oca^OK cep- 
HHCTOrO UHHKa, TaK KaK BCJieaCTBHe paCIBOpHMOCTH ZnS B CO.lfl- 
Hoft KHCJioxe peaKUHfl He H^ex jio KOHua. Ec;ih >Ke k pacxBopy 
npeABapHxe;ibHO npH6aBHXb yKcycHOKHCJioro Haxpna, xo uhhk no;i- 
Hocxbio oca>K>aaexcB cepOBOjiopoAOM b bhac ZnS. OCijflCHHxe 9 to 

aBJICHHC. 

791. Mexa.rrjiHqecKaB pxyxb nacxo co<aep>KHx npHMecb xaK nasbi- 
BaeMbix „He6jiaropoAHbix“ Mcxaji/IOB — uHHKa, o;iOBa, CBHHua, JXnsi 

hx B36a;ixbiBaiox pxyxb c uacbiuxeHHbiM pacxBopoM cepHo- 
khc/ioH pxyxH HgS04. Ha mcm ocHoeaH xaKoft cnoc66 ohhcxkh 
pxyxH? BbipasHxe npoHCxoiUimHe peaKUHH ypaBHCHHAMH, 

792. C KaKHMH H3 pacxBopoB nepeqncJieHHbix HH>Ke semecxe 
6yAex B3aHM0>aeftcxB0Baxb pxyxb? 

HCl HNOg NaOH AgNOg CuClg ZnClg 

Bbipa3HXe npOHCXOAHlUHC peaKUHH ypaBHCHHHMH. 

793. K oaHOMy ;ih h xoMy >Ke Kviaccy XHMHqecKHX coejxHHeHHvI 
6yAyT oxHOCHXbCfl Beiuecxsa, o6pa3yioiuHecB h3 ZnClg, CdClg h 
HgCIg, npH ;ieftcxBHH na hx pacxBOpbi nadbixKa eziKoro naxpa? 
BbipasHxe npoHCXoaBUine peaKUHH HOHHbiMH ypaBHeHHBMH. 

794. KycoqeK Jiaxynn pacxBopH/iH b aaoxHoft KHc;ioxe h paa^e- 
jiH^iH pacxBop Ha iiBe hbcxh. K oanott nacxH npH6aBH;iH naSbiiOK 
aMMHaKa, a k japyroft — hsSuxok me;ioqH. B pacxBOpe h;ih b ocanKC 
H B BH^e KaKHX COeAHHeHHft HaXOAHXCB UHHK H MBAb HOCJie HpH- 
CaBjieHHH aMMuaxa h noc;ie npH6aB;ieHHB naCbixKa me;ioqH? 

8. >KecxKocTb BOAbi 

^eCTKOCTb npHpOAHOH BOAbI o6yCJIOBJIHBaeTCH npHcyx- 
CTBHeM B Heii cojieH uByxBajieHXHbix MexajTJioB, rjiaBHbiM o6pa- 
30 M rHApOKapdOHaiOB H CyJIbi^aTOB KaJTbUHH, MarHHH, a TaK>Ke 
H<eAe3a. ^ecxKocrb, oSycjTOBjiei-iHaH coAep>KaHHeM b boag 
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THiipoKapCoHaTOB, HasbiBaeTca epeMeHHou hjih KapdoHamoil 
B OTJIH^He OT nOCTOHHHOU JKeCTKOCTH, BblSblBaCMOH Cyjlb(|)a- 
TaMH, XJIOpH/iaMH H ApyrHMH COJIHMH. CyMMa BpeMeHHOH H no- 
CTOHHHOH >KeCTKOCTH COCTaBJIHCT o6li{yfO >KeCTKOCTb BO^BI, 

B CCCP jKecTKocTb Bozibi oaeHHBaeiCH cyMMoft mhji- 
JTHrpaMM-SKBHBaJieHTOB HOHOB KaJIblXHH H MaPHHH, COACpH^a- 
LUHXCH B 1 A BO;ibI *. EcjTH KCCTKOCTb BOAbI paBHa 1 Ma-dKB, 
3TO 3Ha^HT, HTO 1 A BOAbI COAep^HT 1 Me-9K6 HOHOB KajIblXHH 
HAH MarHHH HAH, HTo TO JKC caMoe, I Me-9K6 Ca(HC 03)2 
HAH CaS 04 HAH, COOTBeXCTBeHHO, Mg(HC 03)2 H MgS 04 . 

JXo 1952 r. H<ecTK 0 CTb boabi b CCCP HSMepHAacb rpaAy- 

CaMH H<eCTKOCTH, HOKaSblBa lOmHMH, CKOAbKO rpaMMOB OKHCH 
KaAbUHH COAep>KHTCH B 100 A BOAbI, HpHHeM COAepHCaHHO MBT- 
HHH H ApyrHX AByxBaAeHTHbix MeraAAOB nepecHHTbiBaAOCb Ha 
SKBHBaAeHTHoe KOAHHecTBO CaO. B nepeBOAe aa coapeMen- 
Hbie eAHHHItbl JKeCTKOCTH 1 rpaAyC H^eCTKOCTH paBHHeTCH 
0,357 MZ’dKe HOHOB KaAbUHH HAH MaTHHH. 

OaHHM H 3 MCTOAOB OnpeAGAeHHH HCeCTKOCTH BOAbI HBAHCTCH 
THTpoBaHHe onpeAeACHHoro o 6 T»eMa boabi pacTBopoM coahhoh 
KHCAOTbl H 3 BeCTHOH KOHUeHipaUHH. HpHMeHHIOTCH H BBCOBbie 
MBTOAbl OnpeAeAeHHH JKeCTKOCTH. ycrpaHeHHe >KeCTKOCTH CBO- 
AHTCH K yABACHHIO H 3 BOAbI HOHOB Ca*' H Mg” o 6 bIHHO HyTCM 

nepeBOAa hx b ocbaok b bhab aepacxBopHMbix coabh. 

ripHBeAeM HeCKOAbKO npHMepOB BblHHCABHHH SCeCTKOCTH 
BOAbI H pacnexa KOAHHecxBa pearenxoB, Tpe6yioLUHxcH aah ee 
ycTpaneHHH. 


npHMep 1, Ha THTpoBaHHC 100 MA BOAbI, coAepjKaiueH 
rHApoKapOoHax KaAbunn, HBpacxoAOBaao 2,5 ma 0,12 h. pac- 

TBOpa COA5IHOH KHCAOTbl. PaCCHHXaXb H^CCTKOCTb BOAbI. 

P e m e H H e. Hcxoah h 3 AaHHbix aaAaqa, onpeAeAHCM Hop- 
MaAbHocxb BOAHoro pacxBopa rHApoKapSonaxa. 06o3HauHB 
HOpMaAbHOCTb paCTBOpa, T. e. HHCAO XpaMM-SKBHBaAeHTOB 
rHApoKapdoHaxa b AHxpe boabi, aepea x, cocxaBAneM npo- 
nopuHK): 

100 : 2,5 = 0,12: AT HHH 100a: = 2,5 -0,12 


oxKyAa 


X 


0,3 

100 


0,003 Z-9K8 


CACAOBaxeAbHo, 1 A BOABI coAepH^HT 3 Ma-dKB xHApoKapSoHaTa 

KaAbUHH HAH 3 Ma-3K6 HOHOB Ca”. 

>KecxKocTb BOABI puBHa 3 ua-aKB. 

* HanoMHHM, qro MHJiJiHrpaMM-SKBHBajieHXOM (jue-SKe) HasbiBaeTCq 
KOJiHqecTBO BemecTBa, qncjieHHO paeiioe ero SKBUBajiCHty h Bbipa>KeHHoe 
B MHJijiHrpaMMax. 
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IlpHMep 2. Ckojibko rpaMMOB coflbi Na 2 C 03 naao npH6a- 
BHTb K 10 ^ BOAbl, HT06 u yCXpaHHTb 66 oOu^yiO ac6CTKOCTb, 
paBHyto 4,64 mb-skb} 

P 6 III 6 H H 6. Ha ypaBH6HH0 p6aKU,H8 

Ca(HC 03)2 + Na^CO, = 4 CaCO, + 2NaHCO, 

CaSO* + NajCOj = 4 CaCOj + Na^SO^ 

BHflHO, HTO 1 rpaMMOJ16KyJia COAH B 3 aHMOfl 6 HCTBy 6 T C 1 rpaM- 
M 0 Ji 6 Kyji 0 H Ca(HC 03)2 hah CaS 04 . HepBxoAH oxcioAa k mha- 

AHrpaMM-3KBHBaA6HXaM, IiaXOAHM, HXO 1 MZ-dKB COAU BSaHMO- 

A6flcxByex c 1 MZ-3Ke Ca (HC 03)2 hah CaS 04 , x. e. c 1 mz-skb 
HOHOB Ca". 

Tax KaK MOA6KyAHpHblfi B6C COAbl paBHAeXCfl 106, a 3KBH- 
BaAeHT 66 paB6H n0A0BHH6 M0A6KyAHpH0r0 BBCa, XO 1 MZ-9Ke 
COAbl B6CHX 53 MB. B 10 A BOAbl COA6pWHXCH 4,64' 10 = 

= 46,4 Ma- 9 Ke hohob Ca". Koahmcctbo coah (jc), Koxopo6 no- 

Xp66y6XCH AAH yCXpaH6HHH >K6CXK0CXH, HaXOAHM H3 npOHOpUHH 
X :5S — 46,4 : 1, oiKyaa jc = 63 • 46,4 = 2459,2 mz = 2,46 z 

npHM6p 3. BbIHHCAHXb nOCXOHHHyiO K6CXKOCXb BOAH, 3Haa, 

AXO AAH yAaA6HHfl hohob KaAbUHfl, COAepjKaiUHXCfl B 50 A 3XOH 
BOAbl, n 0 Xp 660 BaA 0 Cb npHSaBHXb K BOAC 10,8 2 6e3BOAHO0 

6ypbi. 

P 6 m 6 H H 6. ripH AeficxBHH 6ypbi Ha BOAy, coAepjKamyio 
CaS 04 , HOHbi Ca" nopoxoAHx b ocaAOK BCA6ACXBHe poaKUHH: 

CaS 04 + NajB^OT = 4 CaB^OT + NajSO* 

Ha ypaBH6HHH p6aKUHH BHAHO, ATO AAH OCaKAeHHH HOHOB 

KaAbUHfl B BHAc CaB 407 Ha 1 a-a/cs CaS 04 , x- 6. na 1 2-9Ke 
HOHOB Ca" HaAO Bsaxb 1 e-a/ce Na 2 B 407 hah na 1 MZ-ane 
HOHOB Ca" — 1 M2-9Ke 6ypbi. 

MoA6KyAflpHbIH B6C 6ypbl 202; CACAOBaXOAbHO, 1 M2-3Ke 66 
B6CHX 101 M 2 . Ha ocaA<A6HH6 HOHOB Ca", COAep>KamHXCH 
B 50 A BOAu, HapacxoAOBaHo 10,8 2, hah 10 800 mb 6ypbi. Ko- 
AHH6CXB0 MHAAHrpaMM-9KBHBaA6HX0B HOHOB Ca" B 50 A BOAbl 
HaXOAHM H3 nponopUHH 

; 1 = 10 800 : 101, oxKyua x = = 107 mz-9K6 

HafiACHHOB KOAHUeCXBO MHAAHrpaMM-SKBHBaAeHXOB HOHOB 

Ca" coAepjKHXCfl b 50 a boah. OxciOAa 

107 

>K6CXK0CXfa BOAbl = -gQ- = 2,14 M2-3KB 

215 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 

3 AAA q H 

795. npHCyTCTBHC KQKMX COJICfl B npHpOiXHOft BOJie o6yC/IOB;iH- 
Baex ee >KecTKOCTb? noneiviy ynoTpe6;ieHHe >KecTKott Bo;ibi npH 
CTHpKe 6e;ibB BbisbiBaex 6oJibuJofi pacxo;i Mbi;ia? OipasHTCH ;ih 

, Ha pacxo;ie Mbi;ia npucyxciBHe CaClg b boac? 

796. noMewy >KecTKOCTb, o6yc/[OBaeHHaH npHcyxcTBHeM b Bojie 

Ca(HC 03)2 HaH MgCHCOg^g, HaabiBaeTca BpeMCHHOft? KaKHe xhmh- 
HecKHe peaKLiHM 6yayT npoHcxojiHTb: a) npH KHnHHeHHn >KecTKOft 
BOAbi, C0Aep>KaLueft Ca(HCOg) 2 ; Ao6aB;ieHHH k Heft coah; 

b) npH 4o6aBJieHHH k Heft NaOH? 

797. Kax BpeMenHaa, rax h nocTOBHHaa }KecTKOCTb bozibi 
MOH cex 6biTb ycxpaHCHa npHOaB/ieHHeM k Bo;ie coiibi. Momcho 
saMeHHTb co/iy: a) Kap6oHaxoM Ka/iHa; 6) rwiipaxoM okhch 6apHH 
Ba(OH) 2 , xopoiiio pacxBopHMbiM b bo^ic? Oxbcx noitxBBpituxc 
ypaBHeHHHMH peaKUHft. 

798. CKo^ibKHM MH/i;iHrpaMM-9KBHBa/ieHxaM paBHJiexcfl >Kecx- 
Kocxb Bo;ibi, ec/iH jiJin ycxpaHCHHa ee k 100 a bohu noxpeOoBa- 
;iocb npHOaBHTb 15,9 2 coAbi? 

799. BBe;ieHHeM KaKnx hohob b npHpoiiHyK) Bo;iy mo>kho ycxpa- 
HHXb: a) Bp^MeHHyio >KecxK0cxb Bo;ibi, 6) nocxoHHHyio ee >KecxKocxb? 

800. CKOi^bKO rpawMOB rameHoH HseecxH Haa.o npHOaBHXb 
K 1000 A Bozibi, HToObi ycxpaHHTb ee BpeMeHHyio xcecxKOCXb, 
paBHyio 2,86 MZ-afce? 

801. BbmHCJiHxe BpeMennyio >KecxKOCXb Bo;ibi, snaji, qxo 
Ha peaKUHK) c ruApoKapOowaxoM, co;iep>KamHMCH b 100 ma axofl 
BOAbi, H3pacxo;iOBaHO 5 ma 0,1 h. pacxBopa HCl. 

802. Bojxa, coiiep>Katua5i xoabKo rHApoKapOoHax Ka;ibUHsi, HMeex 
>KecxKocxb, paBHyio 1,785 MZ-arce. OnpcAejiHxe Koa^HMecxBO rH^po- 
KapOoHaxa b anxpe axofl eoiibi. 

803. KaKOBa BpeMeHnan ^{ecxKocxb BOiibi, b ;iHxpe Koxopof! 
coaep>KHxcB 0,146 2 rwapOKapOonaxa MarHHH? 

804. BbiqHc;ii^xe nocxoHHHyio >KecxKocxb Bo;ibi, SHan, qxo jxjih 
yiiaacHHH hohob Ca**, C04ep>KaLHHxcB b 50 3 xofl Bo;ibi, noxpe- 
6oBa;rocb npHOaBHXb k Boae 10,8 2 OesBO^HOft 6ypbi. 

805. riyxcM anaaHsa 6biJio ycxanoBaeno, qxo b o^ihom jiHxpe 
HCc;ieiiyeMofl Boaw coAep>KHxcfl 42 mz hohob Mg** h 112 mz 
hohob Ca**. BbiqHC.aHxe oOmyio >KecxKocxb BO;ibi. 

9. Merajijibi III h IV rpynn nepHOiiHqecKofl CHcreivibi 

806. Aaflxe KpaxKyio xapaKxepncxHKy 6opa, yKasaB: a) noao- 
)KeHHe ero b nepHoaMuecKott CHCxeMe sjieMenxoB, cxpoenne ero 
axoMa H BaaeHXHOcxb b coejiHHeHHHx; 6) xapaKxep okhcjib 6opa; 
b) HaH6o;iee BaxcHbie coe^HneHHH 6opa. 
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807. Ha HeM ocHOBaHO npHMeHCHHe 6ypbi npH nannwH? Bupa- 
3HTe ypaBHCHHAMH xHMHMecKHe peaKUHH, npoHcxoAHmHe npH cn;ia8- " 

6ypbi c okhc/ihivih: CuO; FegOg h NiO. 

808. BbipasHie ypaBHeHWHMH Bce HSMeHeHHH, KOTopbie npe- 
TcpneBacT 6opHaa KHcaora npw HarpeeaHHH. KaKan co;ib no;iy- 
MHTCH npH BsaHMOiieflCTBHH pacTBopa Ba(OH )2 c 6opHOfl KHC- 
;iOToft? 

809. OxapaKTepMsyfire BKpame ajiiOMHHHft, yKasas: a) CTpoewHe 
ero aTOMa; 6) Ba/ieHXHOCTb b coeaHHeHHax; b) 0TH0iueHne k BOiie, 

KHCJioraM H mejioqaM; r) xapaKxep ero okhch h thjipookhch. 

KaKHe (})aKTbi CBHaeTe.ibcxByiOT o c;ia6bix ochobhux CBOflcxeax 
THilpOOKBCH a;iIOMHHHB? 

810. Hs Kai<HX npHpoaHbix coejiHHeHHft no;iyqaexcH Mexa.x;iH- 
qecKHft a.TiOMHHHfl? H3o6pa3Hxe ypaBHCHHaMH nponeccbi, npoHCxo- 
AHiUHe y aHOAa h y Kaxo^a npH ero no;iyqeHHH, yKa>KHxe Bancuef^- 
lUHe npHMeHCHHH aaiOMHHHB. 

811. Rm OMHCXKH OoKCHxa ox npHMecH Ookchx cn.xaB- 

asiiox c cakhm HaxpOM, o6pa6axbiBaK)x cn.aaB BOiioft, 4)H;ibxpyK)x 
noayqeHHbifl pacxBop h nponycKawx qepea Hero yr/ieKHcabifl ras. 

OopaaoBaBiuHftcJi ocaaoK ox4)HabxpoBbiBaiox u npoKa/iHsaiox. Bbi- 
pasHxe ypaBHeHHJiMH Bce npOHCxoABmwe siiecb peaKuwH h yKa>KHxe, 

B KaKofl cxaiiHH npoixecca yKtneso oxaeanexca ox a/iioMHHHH. 

8 12. noqeMy a;iiOMHHntt, naxo/iacb b pa^y Hanpq>KeHHtt ropas/io 
;ieBee Bo;iopoiia, He BbixecHaex noc/ieaHwfl h3 bojim, ho .aerKo 
BbsxecHHex ero H3 BoaHoro pacxBopa meaoMH? KaKyio poab Hrpaex 
me/ioqb b 9xom npouecce? H3o6pa3Hxe ypaBHeHHHMH ox;ie;ibHbie 
cxa^HH npouecca h paccqHxaftxe, CKo.abKo a;iK)MHHHH pacxoa.yexca 
Ha Ka>Kabitt ;iHxp no;iyqaeMoro Boaopoiia. 

813. OpH jieficxBHH cy;ib4)HAOB mejioHHbix Mexa.ajioB na pac- 
xBOpbi co/ieft a;iK)MHHHB nojiyqaexca rnapax okhch a;iK)MHHHH. 

Oo'bHCHHxe, noqeMy oOpasyexca rnapax okhch, a ne cyab(j)HA 
aaiOMHHHH, H cocxaBbxe ypasHeHne peaKiiHH. 

814. rioqeMy npn npH6aBJieHHH necKO/ibKHX Kaneab pacxBOpa 
a.THDMHHHeBott cojiH K pacxBopy meaoHH He noayqaexcfl HHKaKoro 
ocaAKa, xoraa kbk npH6aBAeHHe necKOJibKHx Kaneab pacxBopa 
meAoqn k pacxBopy aniOMHHHeBoft coah BbisbiBaex oOpasosaHHe 
ocaAKa? KaKOB ero cocxas? Bbipaanxe ypaBHCHHAMH npoHcxoAHiune 
B xoM H apyroM cayqae peaKUHH, 

815. KaK H3 aMMOHHflHO-ajiiOMHHHeBbix KBacuoB noayqnxb: 
a) aMMHBK; 6) rnapax okhch aaiOMUHna: b) cyabc})ax 6apHH; 
r) aaiOMHHax Kaa^a? Hanniunxe ypaBHCHHB cooxBexcxByiomHx 
peaKUHfl B HOHHOft (})opMe. 

816. HeM oCbBCHaerca qpesBbiqa^Hoe cxoacxbo XHMnqecKHX 
CBOficxB /laHxaHOHAOB? KaK H3BecxHO, Bce aamaHOHAbi noMemaioxca 

217 


Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80T00246A050300100001-1 

B oiiHOfi KJieiKe nepHo;iHMecKoft CHcxeMu. Mo)icHO jih Ha 9 tom 
ocHoeaHHH HasBaxb hx HSOxonaMH? OxBex MOiHBHpyflxe. 

817 . HasoBHxe Mexa;iJibi IV rpynnu, cxoAHbie no cxpocHHio 
axoMa c yr/iepoAOM. yKa>KHxe o6pa3yeMbie hmh okhcjim h fhapo- 
OKHCH H HX xapaKiep. B hcm npoHBJiHioxca y sthx s/ieMeHTOB 
MexaayiOHUHbie cBoflcxBa? Y KaKoro h3 hmx ohh Bbipa>KeHbi cHJibHee? 

818 . yKa)KMxe Ba>KHeflmne CBOf^cxBa MeTa/i.anqecKoro o;iOBa: 
yAe/ibHbift Bee, xoMKy n;iaBaeHHH, OTHoinenHe k Boaayxy, boac h 
KHCJ ioxaM. rioMeMy noKpuToe o^obom (^/lyn^eHoe") >Keie3o oneHb 
6biCxpo p>KaBeex b Meexax noBpe>Kii.eHH5i samHXHoro cjioh? 

819 . CocxaBbxe ypaBHenna peanuHtt, HAyiUHx no cxeiwaM: 

SnClg + FeClg SnCl^ + FeClg 

SnCl2 + K 2 Cr 207 + H 2 S 04 ^ 

Sn(S04)2 -f- SnCl^ -)- Cr2(S04)3 K2SO4 -|- HgO 

H paaSepHxe hx c xohkh spenHH OKHC/ieHHH-BOCCxaHOBaeHHH. 0 Ka- 

KOM CBOflCXBC HOHOB AByXBaaeHXHOFO OaOBB CBHAereabCTByK)X 3XH 
peaKUHH? 

820 . Kax, HCXoaH h 3 Mexa/iaHMecKoro o;ioBa, noayMHXb xho- 
cxaHHax Haxpiia? CocxaBbxe MoaeKyaapHbie h HOHHbie ypaBHCHHA 
HeoOxo/iHMbix peaKUHft. Gy/ib(})HAbi kbkmx aaeMCHxoB /lexKO o6pa- 
ayiox XHOCO/IH? Kslk noayqHXb h3 xhoco^h xHoanrHiipHA cooxbcx** 
cxByK)meH KHcaoxu? 

821 . yKa>KHxe Ba>KHeftiiiHe (})H3HHecKHe KOHCxaHXbi (y^. Bee h 
roHKy naaBaeHHH) CBHHixa, ero oxHOinenHe k BOSAyxy, Boae h 
KHcaoxaM. rioqeMy cbhhcu He pacxBopaexcH b coaaHoH h paadaB- 
/lenHOft cepHOfl KHc;ioxax, xoxa h cxohx b pajiy HanpB>KeHHH aeeee 
Bojiopoiia? MaaoBHxe Ba>KHeftiiiHe npHMeHeHHa CBHHua. 

822 . CnaaB CBHHua c oaoBOM HarpeBa;ica c KOHueHxpHpoBan- 
HOfi aaoxHOft KHcaoiott no npcKpameHHH peaKUHH. HepacxBopHB- 
uiHttca ocxaiOK 6iaji ox4)MabxpoBaH, BbicyLuen h iipoKaaeH. KaxoB 
coexaB ocxaxKa? Hxo HaxoAHxcH b pacxBope? 

823 . Mo>kho ;ih Hassaxb Pb02 nepeKH'bio CBHHua? Moxhbh- 
pyflxe oxBex, hcxoab H3 cboAcxb 9xoro OKHc;ia. 

824 . KaKHe com noayqaxca npH cn/iaeaeHHH AsyoKHCH CBHHua: 
a) c OKHCbK) KaabUHH; 6) c cakhm Haxpow? yKa>KHxe hx HasBaHHH 
H HanHuiHxe ypaBHeHHB peaKUHfl hx oOpasoBaHHH. HeM HBaHCXca 
CBHHeu B 9THX coaax — Mera;iaoM wm Mexa^aoHAOM? 

825. lloqeMy oKHcaw CBHHua Pb20g h Pb 304 HasbiBaioxca 
CMeiiiaHHbiMH? K KakoMy Kaaccy coeAWHeHutl 5biao 6bi npasHabHee 
MX oxnecxH? MoxHBHpyl^xe oxbcx, coexaBHB ypaBHeHHa peakunfl, 
npOHCxoaaiUMx iipH acIIcxbhh na axH OKwcabi paabaBaenHoft aaox- 

HOW KHCaOXbl. 
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826. y^HTMeaH coaeo6pa3Hbitt xapaKxep okhcjiob Pb20, h Pb304 
H 3HaH, KaK BsaHMoaefiCTByeT nByoKHCb CBHHua c coasiHott khcjiotoH, 
cociaBbTe ypaBHCHHH peaKUHft Men^^y iisyMa yKaaaHHbiMH Bbiuie 

OKHC;iaMH H COJIHHCft KHCaOTOfi. 

10. Merajuibi VI, VII h VIII rpynn nepHOilHHecKoft 

CHCXeMbl 

827. Xlaflie KparKyio XHMH4eeKyio xapaKrepwcTHKy xpOMa, 
yKasas: a) ero no;io>i<eHHe b nepBOAHMecKOft CHCTCMe h CTpoeHHC 
axoMa; 6) oxHOuieHHe xpoiwa k BOSAyxy, boac h KHCJioxaM; b) okhcjiu 
H FHApooKHCH xpoMa H HX xapaKxep. HoMeMy y xpoiwa npeo6aa- 
AaioT Mexa^aHHecKHe CBOftcxBa, xoraa kbk HaxoAflmaHCH b OAHOft 
rpynne c hhm cepa BBAsexcH thoh^hum mctbaaohaom? 

828. Jim KaKHX coeAHHCHHft xpOMa xapaKxepHbi oKHCAHxeAb- 
Hbie CBOflCTBa? ripuBeAHie npHiwep peaKUHH, b Koiopofl npoBBAH- 
AHCb 6bl 9TH CBOftCTBa. KaK HSMeHHeiCH BaACHTHOCTb XpOMB B pe- 
ByAbxaxe xaKHX peaKunfi? 

829. K pacTBopy cepHOKHCAoro xpoMa npuSaBHAH hsCutok 
paCTBOpa mCAOMH H K nGAyHCHHOfl >KHAKOCTH AOOaBAHAH HO Ka[l- 
ABM 6poMHyio BOAy AO xex nop, noKa seAcnaa oKpacKa xchakocth 
H e nepeuiAa b >KeATyK). BupasHie ypaBHeHHHMw Bce npoHCXOAHBiuHe 
peaKUHH, 

830. KaK npnroTOBHTb xpoMOKaAHeBbie KBacubi, hcxoi5ih3 6h- 
xpOMaxa KaAHB? CocraBbre ypaBHenna peaKUHft, Koxopwe npHAexca 
aah sToro ocymecTBHTb. Ckoabko rpaMMOB 6HxpOMaTa kbahh 
noTpeSyercfl aab noAyqeHHB 1 h:z KBacuoB? 

831. Bce pacTBOpHMbie coeAHHeHHH pHAa okhch xpoMa Aemo • 

OKHCABIOTCB B lUeAOqHblX paCTBOpaX B COAH xpOMOBOtt KHCAOTU 
(xpoMHTbi nepexoAHT b xpOMaxbi). CocTaBbxe ypaBHeHna npoHCXO- 
ABiUHx npH 9TOM pcaKUHft, B35IB B KaMecTBC oKHCAHxeAefl: a)xAop; 

6) nepcKHCb BOAOpoua. 

832. npn KHnHqenHH paciBOpa xpoMHia Haipna, a xaKHce 
npH npnSaBAeHHH k HeMy pacxBOpa xAopHcxoro aMMOHHB Bbina- 
Aaex ocaAOK XHApaxa okhch xpOMa. OCTjacHHie npHHHny o6pa30- 
BaHHH ocaAKa b tom h ApyroM CAynae, HAAiocxpHpoBaB oTsei 
ypaBHCHHAMH COOTBeXCTByiOlUMX peaKUHft. 

833. KaK noAyMHTb xpOMOBbift anpHApHA h3 xAopHoro xpoMa 
CrClg? CocTaBbxe ypasiieHna peaKunft, KOxopbiMH Bbi BOcnoAbSO- 
BaAHCb 6bl aah STOft ueAH. 

834. ripH nponycKaHHH cepoBOAopoAa qepea noxKHCAeHHbift 
cepHOtt KHCAOTOfi pacTBop CHxpoMaxa KaAHH opaH>KeBaH OKpacKa 
pacTBopa nocxeneHHO nepexoAHx b seAenyio h b to )Ke BpcMH 
BbiAeAHCTCH cepa. 06x>HCHHTe HSMeHCHHe OKpacKH h HanHLUHxe 
ypaBHCHHe npoHCxoA^iueft peaKUHH. 
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835. Ckojibko jihtpob xjiopa Bti;ie;iHTCH npn BsaHMOjieftcTBHH 
1 rpaMMo;ieKy;ibi 6HxpoMaTa HarpHH c H36biTKOM co;iBHOft KHCJioibi? 
KaKoe coeAHHCHHe xpoMa npH stom no-iyMHTCB? 

836. C KaKHM H3 s/ieMCHTOB TpeTbero nepHO/ia o6Hapy)KHBaeT 
cxoACTBO xpoM: a) b coeiiHHeHHflx, r^e oh xpexea/ieHTen; 6) b coe;iH- 
HGHHHX, r^e OH luecTHBa/ieHieH? B qeM 3TO cxoactbo npoflBJiHexcB ? 

837. KaK no/iyMaiox Mexa;i;ibi MOTHd^cH h BO;ib(j)paM H3 hx 
coejiHHe/HHH? HasoBHxe Ba>KHeflujHe npaKXHqecKHe npmvieHeHHB sxhx 
Mexa.^;lOB. 

838. Jlaftxe KpaxKyio XHivirmecKyio xapaKxepHCXHKy Mapranua, 
yKasas: a) ero nojio>KeHHe b nepHOAMuecKoft CHCxcMe h cxpocHHC 
axoMa; 6) okhcjim h thiipookhch Mapranua h hx xapaKxep; b) CBOft- 
cxna BbicHiHX KwcjiopoAHbix coe;xHHeHHft Mapranua. 

ripHBeAHxe no OAHOMy npHMepy coih, oxaeqaiomefi Ka>Kiioft 
H3 npoHB/iaeMbix MapraHueM cxenenefl BaacHXHOCXH. 

839. KaKoe coeiiHHeHHe Mapranua HaM6o.iee pacnpocxpaHeno 
B npHpo/ie? KaK nojiynHXb ero HCKyccxBeHHbiM nyxeM, hcxoaji: 
a) H3 MnCl2; 5) h3 KMn04? 

840. KaK nojiy4HXb nepManranax Ka^inn, HCxo;ia h 3 UByoKHCH 
MapraHua h noabsyacb b KaneciBe OKHCJinxean 6epxo;iexoBoW cojibio? 
BbipasHie npOHCxoAJHUHe peaKuwH ypaRHeHHHMH. 

841. K pacxBopaM cojieft K2Cr04, K2SO4, K2Se04 h K2Mn04 
npH6aB;ieHO neKoxopoe KoanMecxeo cepHof^ KHcaoxbi. B kskhx 
pacxBopax npOHSOuiaH peaKUHH? BbipasHxe hx ypaBHeHHHMH. 

842. KaKoe cboRcxbo HB.aaexcH xapaKxepnuM nepManraHa- 
xoB? CocxaBbTe ypaBHCHHH peaKUHfl, npoHCxoABiunx npH B3aHMO- 
jieHcxBMH KMn04 c K2 S b HeftxpaabHOM pacxBope h c KJ b cepno- 
KHCJIOM paCXBOpe. 

843. Ckojibko rpaMwoB nepMaHranaxa Kaana noxpe6yexcH jiJifl 
OKHCJieHMH 7,6 2 FeS04 b HcttxpajibHOM H B KHCJiOM pacxBOpax? 

844. B KaKOtt rpynne nepHOAimecKofl CHCxCMbi HaxoAHxca 
>Kejie30? yKa>KHTe cxpoeiiHe ero axoMa, BaaenxHOCXb b coejiHHC- 
HHBX, oxHOineHHe K BOjie H KHCJioxaM, o6pa3yeMbie hm okhcjih h 
mjipooKHCH M HX xapaKxep. 

845. KaKHe coeuHHeHHa >KeJie3a 6ojiee ycxoft^HBbi — oKHcnbie 
HJiH saKHCHbie? KaK npeopaxHXb coab xpexBa/iCHXHoro >Kejie3a 
B cojib AByxBajieHXHoro >Kejie3a h, o6paxHO, coJib jiByxBaJieHXHoro 
>Keae3a b cojib xpexBajieHXHoro? npHseziHxe npHMepu peaKunfl. 

846. ripH BbinjiaBKe )Kejie3a h 3 MarHHXHOro /KCJieaHBKa ojiHa 
H3 npoxeKaiouiHX b jiOMeHHOfl neqa peaKunfl BbTpa>KaexcB ypaBHenneM 

FejOj-f-CO SFe + COg 

OnpeueJiHxe lenJioBOfi peaKUHH, SHaa, qxo xenjioxa 

o6pa30BaHHH Feg04 pasna 26 ^8 KicaA, a xenJioxa oOpasoBaHHfi 
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FeO paBHa 64,6 kkua, B KHKyio CTopony CMeiuaerCH pasHOBecHe 
3ToW peaKUHH npH noBbiiueHHH TeMnepaiypu? 

847. KaKaH xeMnepaiypa Ao;i>KHa no/iynHibCB leopeTHMecKH (He 
npHHHMan BO BHHMaHHe noxepb Ha jiyMeHcnycKaHwe, narpeBauHe 
THr;ifl H Ap.) npH BOccxaHOBJieHHH OKHCH JKejieaa ajiiOMHHHCM, 
ec;iH npHHHTb cpeAHtoio y^ejibHyK) Ten;ioeMKOCTb npo/iyKTOB peaK- 
UHH paBHofl 0,18? Ten/ioxa oSpaaoBaHHH FcgOg paBHa 195 kkua^ 
a xenjioxa oCpaaoBaHHa AlgOg pasHa 393 kkua, 

848. KaKHe (t)aKXbi roeopax o xom, hxo rnupax okhch >Ke;ie3a 
aBJiaexcH c;ia6biM ocHOBaHHCM? rioneMy npH ueftcxBHH coabi Ha pac- 
XBOp xjiopHoro >KeAe3a FeClg bmccxo yr;ieKHCAoro >Ke;ie3a no^y- 
MaexcH PHApax okhch >Ke;ie 3 a? Cocxaebxe ypaeneHHe npoHcxoAHiuefl 
peaKUHH, pa36HB ee Ha ABe cxaAHH. 

849. B ripoMhiiH/iCHHocxH cakhW Haxp HHorAa noAynaiox nyxeM 
npoKa;iHBaHHfl OesBOAHOfl coabi c okhcbio >Keae3a. npH o6pa6oxKe 
no/iyMeHHoro cnAaaa ropjmetl boaoJ^ o6pa3yK)xca eAKHfi naxp, 
nepexoAaiUHft b paciBOp, h okhcb >Ke;ie3a. yma, mo FegOg o6;ia- 
Aaex cAa6biMH khcjioxhbimh CBoRcxeaMH, AaHxe o6'bflCHeHHe axoro 
cnoco6a h cocxaebxe ypaBHCHna peaKUHft, npHBOAHUiHX k o6pa30- 
BaHHK) NaOH. 

850. onpeAeJieHHH coAepmnHH FeSO^ b pacxBOpe >Ke;ie3- 
Horo Kynopoca 10 ma pacxBopa oxMepHAH b cxaKaHHHK, hoakhc/ihah 
paCXBOp CepHOfl KHCAOXOfi H npH6aBAHAH K HCMy no KanA^M 
0y02M pacxBop nepManranaxa kbahh ao xex nop, noKa }KHAKOCXb 
ox OAHOfl KanAH He oKpacHAacb b poaoBbifi uBex. Ha mxo yna- 
sbiBaex noHBAeHHe poaoBofl OKpacKH? CKOAbKO MOAefl FeS 04 
C0Aep>KHX AHxp HCCACAyeMoro pacxBopa, ccah aab noHBAenHH 
posoBoft OKpacKH npHUJAOCb npH6aBHXb 30 ma paciBopa nepMan- 
ranaxa? 

851. KaKHe hohh coAep>KaxcH b pacxBope Ba 2 [Fe(CN) 6 ] ? 
KaKHe H3 nepeMHCACHHbix HH>Ke BeiuecxB 6yAyx BsaHMOAeflcxBO- 
Baxb B pacxBope c Ba2[Fe(CN)g] ? 

NagSO^ NaOH FeClg Br^ 

BbipasHxe npoHCXOAHuine peaKUHH hohhumh ypaBHCHHBMH. 

852. KaK noAyqnxb CepAHHCKyio Aaaypb, hmch b KaqecxBe hcxoa- 
Hbix BemecxB: >KeAe3Hbifi Kynopoc, asoxHyio KHCAOxy h uHaHHCxwH 
KaAHfi? HanHUiHxe ypaBHenna peaKuni^, npHBOAHiUHX k oSpaaoBaHHio 
6epAHHCK0H AasypH H3 yKaaaHHbix BeiuecxB. 

853. Ecah OpbiBPH lueAOHH nonuAaiox na xKanb, OKpameHHyio 
depAHHCKOfl AasypbK), to Ha xKaHH noHBABiOTCfl Oypbie naxua, 
HcqesaiouiHe npn cMaMHBaHHH hx pa36aBAeHHOfl coahhoA khcaotoA. 
06'bflCHHxe 3 XH HBAeHHB H H3o6pa3Hre npo^icxoAHu;He peaxuHH 
ypaBHeHHBMH. 
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854. PacTBop cepHOKHC/ioro KoSajibTa C 0 SO 4 aaet co meaoBbio 
npH HarpenaHHH rpasHoposoBbifl oca;ioK, a pacreop cepHOKHCJioro 
HHKeaji NiSO^ — 6j\ejxi\03ene\\hin ocanoK. Upn iieficTBMH CpoMa o6a 
oca;iKa cxaHOBSirca qepHWMH. BbipasHie npOHCxoAnmHe peaKunn 
ypaBHeHHHMH. 

855. CocraBbTe ypaBHenHJi pcaKUHtt» npoMCXo;iBiUHX npn ^eft- 
CTBHH cepHofi KHc;iOTbi na NUOH)^ h npH iief^CTBHPi cojinnofi khc- 
;iOTbi Ha CogOg. KaKHC eme h3 HseecTHbix BaM okhc/iob BsaHMO- 
ZieflCTByiOT aHaaOFHHHblM o6pa30M C COJIHHOft KHC/IOTOtt? 

11. /lonoJiHHTejiblibie Bonpocw h 3a;!.aHH 

856. Hto npeACxaBaHioT coCofl c le^yiomHe uinpoKO npHiwe- 
HBeMbie BemecxBa: Ha>KjiaK, thhc, co^a, 6ypa, cejiiixpa, noxaiu? 
VKamHxe MX xMMMqecKue HaaBaHMH, (})opMy/ibi h npHMeHeHne. 

857. Hxo npeacxaBaaiox co6ofi caeAyioiuHe coeAHHeHHH Mexaa- 
aoB, npHMCH.ieMbie b KaMecxBe KpacoK: wyMMa, uHHKOBbie 6e;iM;ia, 
CBHHUOBbie 6e;iH;ia, >Ke;ixbi^ Kpoii, 6epjinHCKaH /lasypb, se/ieHufl 
KpoH, KHHOBapb, cypwK? HanMiiiHxe hx (})opMy.ibi. 

858. yKa>KHxe npaKXMHecKHC npHMeneHHH (b cbo6oahom cocxoh- 
HHH h;ih b BHjie coeAMHeHMfi) c;ieayiomHx Mexa;i;iOB, nrpaiomHX Ba>K- 
Hyio po;ib B coBpeMewHofi xexHViKe: eaHaAMH, MOJiHCaeHa, Bo;ib4)paMa. 

859. HanMijJMxe (|)opMyjibi h yKa>KHxe Ba>KHe(1iuMe npaKXHMecKHe 
npHMeheHHH c/ieayiomwx BemecxB: pacxBopwMoro crenjia, Kap6o- 
pyH.aa, x;iopHOft MSBecxH, KBacuoB, r;iay6epoBOf1 cojih, cy;ieMbi. 

860. KaKMe h3 iiJHpOKO pacnpocxpaHeHHbix Mexa/iJiOB o6pa- 
syiOT KHc;iOTHbie OKHcabi? yKa>KHxe HasBaniMj h 4J0PMy^bi coox- 
BexcxByiomHx KHcaox h npHBeAHxe npMMepbi o6pa3yeMbix hmh 
CO aefl yKa}KMXe, KaKHMH CBOfiCXBaMH, OKHCaMXeabHblMH HaH BOC- 
cxanoBHxeabHbiMH, oCaaaaiox sxh KHcaoxbi. 

861. yKa>KHxe rnapooKHCH HanCoaee Ba>KHbix h pacnpocxpa- 
HeHHbix MexaaaoB, oSaa^aiouiHe aM(})oxepHbiMM CBoflcxsaMH. Kax 
npome Bcero npaKTHMecKH onpeaeaHXb, HBaHexca an aaHHan xHapo- 
OKHCb aM(})OxepHofl? HanHiHHxe ypaBHeHim peaKUHfl, AOKasbiBaio- 
lUHX aM(j)oxepHOCXb XHapooKHCH jiByxBaaeHXHoro oaosa. 

862. FlepeMHcaHxe HaMOoaee Ba>KHbie MHoroBaaeHXHbie Mexaaau. 
yKa>KHxe npoKBaBCMbie hmh BaaenxHOCXH, ^^opMyabi mx coaeo6pa- 
syiomHx oKHcaoB h rHapooKHcefi h hx xapaxxep. Kax usMCHBexcH 
xapaKxep OKHcaoB h rHapooKHcefl MHoroBaaeuxHoro Mexaaaa c yse- 
aH4eHHeM BaaeHXHOCXH? 

863. yKa>KHxe jiaa Ka>Kaoro h 3 nepeMHcaenubix HH>Ke Mexaaaoa 
HawSoaee Ba>KHbie npHpo;iHbie coe^iHHeHHa, h 3 Koxopbix axox Me- 
xaaa noayHaeicfl: 

Zn, Hg, Al, Sn, Pb, Cr, Mn 
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864. B HCM npo5iB;iHK)TCfi Mera/i/iOHOTbie CBOflcTea y c;ieiiyK5- 
mHx 3;ieMeHT0B, npHMuc/ifieMbix k Nieia/i/iaM: Sn, Cr, Mn? YKa- 
>KHTe, B KaKHX H3 nepeMHCJICHHblX HH>Ke COJieft 9TH S^ieMCHTbl 
HrpaioT po;ib MeTa;i;ioHAOB h b KaKnx— po;ib MeTa;i;iOB: 

SnClg KsSnOs Na2Sn03 KCrOg K2Cr04 
KCr(S04)2 Cr2(S04)3 , Mn(N03)2 KMnO^ Na2Mn04 

865. yKa>KHTe Bce HSBecTHbie bem hohu Mexa/iJiOB, Koxopbie 
Moryx yqacTBOBaxb b peaKuwax b Kaqecxee BOCCxaHOBHxejieft. ripH- 
BCAHxe npHMepbi peaKunft, b Koxopbix ohh npoaejuiiox Boccxano- 
Bnxe;ibHbie CBOflcxsa. 

866. KaKHC rasu mo>kho nojiyqnxb, Hcno^ibsyn c/iejaytoiuHe Be- 
uiiecxBa: 

H2SO4 NaOH NH4CI NaaSOg MnOa 

Cocxasbxe ypaBHCHHH peaKUHft iiojiyqeHHJi sthx raaoB. 

867. HMewxcB pacxBopbi c;ieiiyiomHx BemeciB: NaOH, Na 2 S 03 , 

KgCrgO^. KaKHMH H3 hhx mo>kho BOcnoabaoBaxbca nor;iome- 

HMfl SO 2 , CO 2 , CIg H HgS? HanHiBHxe ypaBHeHHH npOHCxo^HiuHX 
npH 3XOM peaKUHtt. 

868. ripHBeiiHxe npHMepu peaKUHft, b Koxopbix axoMbi Boao- 
po/ia, aaoxa h cepu Hrpaiox po/ib OKHc;iHTe;ieft, h peai<uHfl, b Koxo- 
pbix OHH HBJIHIOXCB BOCCXaHOBHXeJIBMH. 

869. KaKHC h 3 nepeMHc;ieHHbix HH>Ke rniipooKHcefl Sy^yx pac- 
xBopaibCB B me;iOMax: 

Mg(OH)2 Zn(OH)2 Cd(OH)2 Sn(OH)2 

Pb(,OH)2 Mn(OH)2 Fe(OH)2 Ni(OH)2 

A1(0H)3 Bi(OH)3 Cr(OH)3 Fe^OH)^ 

BbipasHxe npoHcxoanmae peaKUHH ypaBHCHUHMH. 

870. Mo>kho ;ih ^p^^^oxoBHXb pacxBop, KoxopbiH co;iep>Ka;i 
6bi ojtHOBpeMCHHO cjc^iyiomHe hohu: 

Sn** H Hg** Sn** h Fe** Sir* h Fe ** 

SO3" H MnO/ CrgO/' h SO/' 

yKa>KHXe, KaKHC KOMbMHaUHH HCBOSMOKHU H HOHCMy, 
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npUAOOKeUUSl 

Ta6Aui{a 1 

AaBJieHHe BOAflHoro napa npH reMnepaiypax ot C° ao 1C0° 

(b mm pTVTHoro CTOji 6 a) 


i 

P 

t 

P 

i 

P 

0 

4,58 

18 

15,47 

40 

55,16 

1 

4,93 

19 

16,47 

45 

71,68 



20 

17,52 

50 

92,35 



21 

18,63 

55 

117,90 



22 

19,80 

60 

149,32 

9 

8,62 

23 

21,03 

65 

187,53 

10 

9,22 

24 

22,33 

70 

233,8 

11 

9,86 

25 

23,71 

75 

289,3 

12 

10,53 

26 

25,16 

. 80 

355,4 

13 

11,24 

27 

26,68 

85 

433,7 

14 

11,99 

28 

28,28 

90 

525,8 

15 

12,79 

29 

29,96 

95 

633,9 

16 

13,63 

30 

31,73 

100 

760,0 

17 

14,52 

35 

42,04 




Ta6Auv,a 2 
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VAejibHbie Beca boahux pacTBOpoB HeKOTopbix khcjiot npH IS'^ 


% 

H2SO4 

HNO3 
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HNO3 
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0 


1 

2i 

2 

3 

3 

4 

4 

94 

9731 

9736 

9741 

9745 

9750 

9754 

9759 

9763 

9768 

9773 

0 


1 

2 

2 

3 

3 

4 

4 

95 

9777 

9782 

9786 

9791 

9795 

9800 

9805 

9809 

9814 

9818 

0 


1 

2 

2 

3 

3 

4 

4 

96 

9823 

9827 

9832 

9836 

9841 

9845 

9850 

9854 

9859 

19863 

0 


1 

2 

2 

3 

3 

4 

4 

97 

9868 

9872 

9877 

9881 

9886 

9890 

9894 

9899 

9903 

9908 

0 


1 

2 

2 

3 

3 

4 

4 

98 

9912 

9917 

9921 

9926 

9930 

9934 

9939 

9943 

9948 

9952 

0 


1 

2 

2 

3 

3 

4 

4 

99 

9956 

9961 

9965 

9969 

9974 

9978 

9983 

9987 

9991 

0996 

0 


1 

2 

2 

3 

3 

3 

4 
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OTBETbl HA 3AMMH 


1 . 

(Fe):(S)=^7 

:4 



40. 

444 MA 


63,63% Fe 




41. 

4,8 A 

2 . 

(Ca) :(Br)= 1 

: 4 

; 20% Ca 

42. 

39,1 

3. 

(P):{0)=31 

:40 


43. 

200 MM H 600 MM 


43,66% P 




44. 

159,6 MM 

4. 

(C):(H)-3: 

1 ; 

75% C 


45. 

6,825 A 

5. 

(C) : (S) = 3 : 

16; 

84.2% 

S 

46. 

750 MM 

6 . 

108 2 




47. 

0,4 A 

7. 

96,15% As 




48. 

34% H 66% 

8 . 

{Cu):(0) = 4 

: 1 



49. 

624 MM 


(S):(0)- 1 : 

1 



50. 

06iuee AaBJieHHe 687 mm 

9. 

45 2 




51. 

COCI 2 

10. 

(Ca):(C):(0) 

= 

10 ; 3 : 

12 

52. 

NO 

11 . 

9 




53. 

C 3 H 8 

12 . 

17,33 




54. 

Hs MCTbipex 

13. 

12,14 




55. 

(NH 3 ):(Cl 2 ) = 2:3 

14. 

56,2 




57. 

2 : 5 

15. 

*^Br ~ 

5 

> — 9 


58. 

8 A 

16. 

32,69 



59. 

7,5 A 

17. 

1,76 2 




60. 

15 A 

18. 

126,92 




61. 

44% O 2 ; 56% H 2 

19. 

10 A 




62. 

40% NO 2 H 60% O 2 

20 . 

^OK = 24; 5m 


16 


63. 

1 06 . SO 2 ; 9 06 . SO 3 ; 

5,5 06 . O 2 

21 . 

19 




64. 

0,15 am 

22 . 

5m=56.2: V„^ 

= 3,36 

A 

65. 

yMCHhlUHTCH Ha I /4 

23. 

54,2 





Haqa;ibHoro 

24. 

45 




66 . 

He HSMCHHTCH 

25. 

3 :5 




67. 

yMeilblUHTCH Ha 

26. 

1 :2 





HaqajibHoro /'aBJieHHH 

27. 

3 am 




68 . 

AaBJieHne He HSMeHHJiocb 

28. 

2,4 am 





CocTaB cMecH: 60% CI 2 , 

29. 

839 MA 





30% HCl, 10% H 2 

30. 

1800 A 




70. 

B 1700 pas 

31. 

22,4 A 




71. 

KHcJiopo/i 22,4 A\ 

32. 

746 MA 





rJiHuepHH ^^73 ma; 

33. 

273° 





Bo;ia 18 MA 

34. 

127° 




72. 

43,08 A 

35. 

797.2 MM 




75. 

33,6 A 

36. 

Ha 102,9 MM 




76. 

1 ; 16 :2 

37. 

—7° 




77. 

5,6 M^ CO 2 ; 11 .2 M^ H 2 ; 

38. 

115° 





22,4 .^3 CH 4 

39. 

819 ma 




78. 

24,04 A 
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79. 44,6 z~MOA 

80. A 

81. 27-1018 

82. 0,5 e 

84. iBo BTopoM B 1 ,08 pasa 

85. 3,3-1019 

86. 7,1-109 

87. 0,2 am 

88. 1,12 am 

89. 2,24 am 

90. 0,541 am ( 411 mm) 

91. 70 am 

92. 0,64 am\ 1 am 

93. 1 ,56 a 

94. 1 ,295 K2 

95. 1 a 

96. 63,4 2 

97. 0,214 /ca 

98. 1,54 2 

99. 1,6 /ca 

100. 1,44 a 

101. 2,52 a, D= 1,17 

102. 517 2 

103. ^73 /ca 

107. JlerMC b 1 ,6 naaa 
no. 0,517 

111. 2,8 A 

113. 0,401 

114. 28 

115. Ha BocbMii 

116. MojieKyjibi prytH 

OAHOaXOMHbl 

117. Ha qexbipex 

120. 2,8; 80,9 

121. 34 

122. 58 

123. 156 

124. 71 

125. 1 /ca 

126. 2,683 /ca 

127. 10 a 

128. 820 A 

129. 39,6 A 

130. 936 MM 

131. 300 A 

132. 119,5 

133. 58 

134. B MojiCKyjie rjiRDKoatj 

72 K, e.; b MOjieKyjiax bhh- 
HOH KHC.nOXbl H nponHJiOBoxo 
cnHpxa no 48 k. e. 

135. 72 K, e., 6 axoMOB 

136. 7 axoMOB 

137. 3 aioMa 
144. 69,72 


146. 

147. 

148. 

149. 

150. 

151. 

152. 

154. 

155. 
ItO. 
161. 
163. 
168. 

169. 

170. 

171. 

172. 

173. 
179. 
182. 
211 . 
212 . 

213. 

214. 

215. 

216. 

217. 

218. 

219. 

220 . 
221 . 
222 . 

223. 

224. 

225. 

226. 

227. 

228. 

229. 

230. 

231. 

232. 

233. 

234. 

235. 

236. 

237. 

238. 

239. 

240. 

241. 

242. 

243. 

244. 


24,32 

87,62 

58.7 

Ax. B. 1 14,75; Ba;ieHTHocTfc 3 
55,85 

118.7 
31 

N,0 
H 4 CON 2 
Na 2 S 203 • oIljjO 
MgSiOa 

QoHg 

C 2 HeS 

C 6 H 44 

SiaHg 

CsHgO 

CH4 

C 2 N 2 

7 

5.07 

7.2 a Mg; 29,4 a H 2 SO 4 
lI^ejIOMHyK) 

^ 14 m 
50 a 

40 2 H 80 a 

2.5 MOJIH 
8,4 A 

162.5 a Zn H 1225 a KHc.xoxbi 

2.8 A 

375 a 

33.6 A 
364,5 a 

^ 146 A 

146.25 a 
56 A 

5.6 A 

11.2 M^ 

2.25 M^ 

5.25 jm3 

10,7 a NH 4 CI 
OOpaayexcB 28,7 a AgCI 
IHejio^Hyio 

18 MOJiCH Ng; 14 MOJieH 
2 MOJIH SO 2 ; 11 MOJiefl O 2 
OOpaaoBajiocb 0,08 mojih 
F e(OH )3 

-- 34,3 a CUSO 4 

292.5 a NaCl 

212 a NasCOg; 222 a CaCU 
173 a 
54 a 
94,6% 

4,9% 

81,25% 

5,85% 


229 
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245 . 2,34 am 

246. 23,2 KKQA 

247. 83 KKQA 

248. 393 KKQA 

249. 14,45 KKQA 

250. I ,96 KKQA 

251. ^3000 KKQA 

252. 104,7 KKQA 

253. — 5,8 KKQA 

254. 5 KKQA 

255. 10,2 KKQA 

256. 62,4 KKQA 

257. 34,9 KKQA 

258. — 22 KKQA 

259. 1544 KKQA 
2l0. — 48,6 KKQA 

261. 314,5 KKQA 

262. 9 KKQA 

263. 3,35 KKQA 
2C4. 284,5 KKQA 

265. *75,8 KKQA 

266. Bo BTopoM B 5,2 pasa 
Co;] bine 

267. — 105,9 KKQA, — 21,6 kkqa, 
+ 9 KKQA 

287. 67,2 am 

288. 0,045 MOAbjA 

289. 0,009 MOAbjA 

210. [A] =0,24 MOAb!A\ 

[B] = 0,6 MGAbjA 

292. yBejiHMHTCfl B 9 pas 

293. yBCJlHMHTC?] B 12 pa3 

294. yBejiHMHTCfl B 64 pasa 
2£5. vi =0,03; 1-2= 0,0072 
29^. a) C o;iHnaKoBoH cKopocTbio; 

6 ) BO BTopoM cocy;;e b ABa 
pa 3a CbicTpee 

297. npH 200° npuCji. nepea 
0,16 MHH.; upH 80° Hepea 
162,5 qaca 

298. [Jil =0,5 MOAblA\ 

(H<] = 0,7 MCAb/A 

299. 1N,‘] 5 MOAbjA; 

[Hr] = 15 MOAbjA 

300. K=l,92; IK02]=0,3 MOAbfA 

301. 0,75 am 

202. yMenbiiiHTCH Ha ^/ 2 o nep Bo- 
ra najibHoro AaBJieHHH 

203. 50 %; 83,3%; 90,9% 

204. Hot 
305. 0,45 
206. 83,3% 

307. 1,55 MOJiH H 2 

308. (CO 2 ) : (O 2 ) = 9:1 

230 


309. 

[CO] = 0 MOAbj a; 


[CO 2 ] = 0,02 MOAbjA 

313. 

yBejiH^HTca 

B 8 pas; 

314. 

t/g yBCJIHMHTCH 

B 4 paaa 

B nepBoH peaKUHH oCe cko- 


pocTH yBeJiHqaxca OAHHaKOBo. 


Bo BTOpofl: vi 

yeejiHtiHTca 

315. 

B 8 paa; t/g — ^ 

4 paaa 

yBejiHMHTca 

B 16 paa; 


V 2 yBejIHMHTCH 

B 4 paaa 

320. 

12,5% 


321. 

189,1 a Cypfcj 


322. 

430 a 


323. 

5,1 2 


324. 

161 2 


325. 

6,625 2 


326. 

342 2 


327. 

12% 


328. 

2488 MA 


329. 

125 MA 


330. 

1900 MA 


331. 

62,5 MA paaCaBHTb rcaoh 


AO 1 A 


332. 

161 ,5 MA 


333. 

30,25%; 7,56 

a-9KejA 

334. 

1 1 ,8 H. 


335. 

183,1 MA 


336. 

4 : 15 


337. 

250 MA 


338. 

10 2 


339. 

20 2 


340. 

0,25 H. 


341. 

24 ma; 0,3 h. 


342. 

170 2 


343. 

122,5 2 


344. 

45 


345. 

40 


346. 

-^27% 


347. 

125 2 


348. 

^ \ , 4 A 


349, 

17,5 a 


350. 

47,5 a 


351. 

45° 


352. 

30° 


354. 

8,55 A 


355. 

33,2% 


356. 

7,5 am 


357. 

34,85% O 2 


358. 

90,2% NgO; 9, 

00 

0 ^ 

0 

359. 

9,88 KKQA 


360. 

18,5 KKQA 


361. 

-^9° 


362. 

18,6 KKQA 


363. 

8,1° 


364. 

18,6 KKQA 
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365. 80,r 

367. KaK 1 K 6 

368. 1,75 am 

370. 1,26 am 

371. 0,8 am 

374. 0,044 a-MoA 

375. 18 a 

376. 30 

377. 342 

378. 186 MM 

379. 734,7 mm 

380. 0,41 MM 

381. 52,6 a 

382. 60 

383. 93,1 

386. 0,26'’ 

387. ~102'’ 


388. —27° 

389. 1,62“ 

390. 18,4 a; 65,8 a 

391. ~ 2 ; 1 

392. ~ — 10° 

393. 30 

394. 60 

395. 119,5 

396. 152 

397. 1,16° 

398. 5,2“ 

399. 128 

400. Sg 

401. CgHeOi 
405. 7,22.1021 

411. 1,86 

412. 2,48 

413. 62% 

414. 70% 

415. 39% 

416. 90% 

417. 48,4% 

418. 70% 

419. 75% 

420. 75% 

421. 1,06 

422. 4% 

423. 2,16% 

424. 4,032 am 

425. —6,3° 

426. 89,^ MM 

427. —7,4° 

428. Ha 3 aona 

429. 1,8 MOJIH 

430. 6,923 -IQI® 

431. [K*]=0,1 e-uoHfA\ 
[504"] = 0,05 a-uonlJt 

432. 0,18 e-uoHjA 


433. [Fe- *] = 0,035 a-uoH!A\ 

[Cl'] = 0,195 z-uohIa 

434. [Cr] = 0,18 d’UOHlA', 

6,39 a! A 

435. 0,35 MOAbjA 

436. 0,125 MO Ah! A 

437. 0,39 a-uonlA 

438. 0,1 H. 

439. [Mg“] = 1,32 a-uoHU\ 

[Cl'j = 2,64 a-uoH/A 

440. PacTBopHJi 0,02 Mo;ifl NaCl; 
0,64 MOJIH KCI; 0,24 mojih 
N a2S04 

442. 5,5% 

443. 0,045% 

444. 2.10-^ 

445. 3 ‘10-7 

447. 0,01 MOAblA 

448. 1,67- 10~® MOAblA 

449. 900 MA 

450. 4-l0~3 a-uoH^A 

451. 1,18-10-2 2-uch/Oi 

452. 42 pasa 

453. 1,8- 10-* a-uoH/A 

454. [Pb- ]= 1,5 to— 3 a-uoH/A 
(J'j = 3.10- 2 z-uonjA 

455. 1,7.10-8 

456. 7,9.10-5 

457. 4.10-12 

458. 3,2-10-11 

459. 1,35-10-8. 

460. 0,013 2 

461. 6,5-10—5 2 

462. 2,6‘10-‘“ MOAb!A\ 8,1 a! A 

463. '^117 A 

464. 4,5.10-2 

465. Hex 

466. B 2750 pas 

467. He oOpaayexcH 

468. 06pa3yeTCH 

484. 2,7 

485. 3,38 

486. 11 ,4 

487. 10,48 

488. [H-] = 6,3.10-’ 2-U0H/4; ' 
[OH'j = 1,6-10—8 a-uoHiA 

489. [H*] =0,425 a-uonjA; 
pH =0,37 

490. 6,02-10’ hohob 

491. yMCHblUHTb B 10 pa3 

492. yBejiHMHTCfl Ha 4 

493. 50 MA 

494. 5,7 

546. ^4 naca 

547. 7,2 cyxoK 
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548. 3,04 MHH.; 4,38 mhh. 

549. 0,0003 a 

550. 2413 Jiex 

551. 1.95-10-3 MB 
553. 4740 Jier 

555. 2 a- H 2 p-qacTHUbi 

556. K -> Ca; Rb Sr 

557. VI rpynna 

558. IV rpynna 

559. 134,4 A 

560. 206 a Pb; 112 He 

565. 77% CPs 

566. 64% Ga69 

567. 85,54 

568. 63.54 

577. Pojib BoccTaHOBniejin 

594. 16 a 

595. 5,44 a 

599. 3. c. = 1,94 BO.ibxa 

602. 0,8 BOJihxa 

603. PacxEopHexcfl tojibko 2n 

605. 0,46 BoJibxa 

606. 3. A- c. =0,61 BOAbxa 

607. 3. A. c. = 2,52 BoJibxa 

608. — 0,41 BOAbxa 

609. He HBMeHHXCH 

610. BoAOpOAHblH BJieKTpOA 
621. 63,6 

624. B nepBOM 

627. 0.58 a 

628. 2,41 aMnepa 

629. 1 ,34 aMnepa 

630. 10 nac. 43 mhh. 20 ceK. 

631. 2 MHH. 5 ceK. 

632. 5,6 a 

633. 894 KyAona 

634. 9,8 a 

635. yMeHbuiHxcH na 2,74 a 

636. ^5,6 a Cd; 0,56 a O 2 

637. 1,94 a 

638. 2,7 a Mg(OH) 2 ; 3,3 a CU 

639. 2 412 500 KyAonoB 

640. --7,1 a Jo; 0,627 a Hg 

641. 48,81 

642. 69,67 

643. 56,2 

644. 114.72 

645. 0.329 Ate 

646. 55,84 

647. 24,5 a 

648. 1,118 jffa 

650. 46,2 a 

651, 72% Ag 


652. 750 a 

653. ^61 a 

654. MggSba 

655. MgCu 2 H MgCu 

656. 617,3 a 
661. Aaiomhhhh 
663. 525 Aca CaH2; 

1625 Aca Zn; 

2450 Aca H 2 SO 4 

665, a) 1 ,2 m; 6) 1,11 m 

666. 0-9 a; D;^0,7 
675. 61,25 a KCIO 3 
680. 134,4 A 

683. 1000 MA O 3 ; 1,52 KKOA 
1 500 At A O 2 
686. -. 2 % 

690. 28,57 a S 
692. 13,44 >2 SO 2 

697. 48,76 a; 24,38 a 

698. B nepBoM cAynae na okhc- 
ACHHe 132,9 a, bo BxopoM — 
66,45 a 

704. 146,4 y* 

708. 67,2 A 
722. 20% 

727. 79,08 a P 

395.4 a Ca 3 (P 04)2 
741. 215 A 

749. Ha 36,9%; 28 a; 56 a 

752. TenAOBOH 34)(j)eKX nepsoA 
peaKUHH 59,4 ACACayr, BxopoH 
peaKUHH— 28,1 kkoa 

753. 4815 KKaA 

770. 132,5 a 

771. 30,5 KKOA 

774. 4 Mac. 11 mhh. 16 cck. 

778. 50% 

781. 267,8 KKGA 
784. 12,5% 

798. 3 Aie-sKe/A 

800. 105,8 a 

801. 5 M2-3KelA 

802. 144,6 Aie 

803. 2 Ma-dKsjA 

804. 2,14 Mz-BKefA 

805. 9,1 Ate-BKejA 
812. 0,8 a 

830. 294,6 2 
843. 2,63 a; 1 ,58 a 

846. — 5 KKQA 

847. 5140° 

850. 0,3 MOAH 
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nEPMOHMUKCKA H CMCTEMA 


nEPHOJlb 

PMh 

il rpynnbi 

I 

II 

111 

IV 

V 

1 

I 

H ‘ 

1,0080 





2 

II 

Li =» 

6,940 J 

Be ^ 

9.013 2 

" B 

i 10.82 

® c 
2 12,011 

" N 

2 14.008 

3 

III 

Na“ , 

22.991 * 

24,32 2 

3 

2 26.98 

: Si 

2 28,09 

15 P 

2 30,975 

4 

IV 

K “ ; 

39,100 I 

Ca 1 

40.08 2 

Sc 1 

44,96 2 

Ti 

47,90 2 

V M 

50.95 1 

V 

i 

t 63,54 

? 30 

18 Zn 

2 65.38 

1 

1 69.72 

'1 

2 72,60 

5 33 4 ^ 

18 As 

2 74,91 

5 

VI 

37 > 

Rb 5 

85.48 * 

38 * 

Sr 

87.63 2 

Y ® 

I la 

88,92 2 

40 2 

Zr S 

91,22 2 

41 » 

Nb , S 

92,91 ? 

VD 

^ 47 

Ag 

? 107,880 

^ 48 

'i 

2 112,41 

^ 49 

t In 

2 114.82 

^ 50 

1 Sn 

2 118.70 

^ 51 

\V Sb 

2 121,76 

fi 

vin 

55 * 

8 

Cs 

IS 

132.91 2 

56 2 
Ba i 

137,36 2 

57 2 

La A 

138,92 2 

72 2 

to 

Hf - 

178,50 t 

73 2 

Ta % 

180,95 1 

D 

IX 

1 79 

% Au 

2 197.0 

2 80 

f Hg 

2 200.61 

3 81 

t8 

1 T1 

2 204.39 

4 82 

18 

1 Pb 

f 207, 21 

5 83 

It 

ft Bi 

* 200,00 

D 



88 1 

Ra 

226,05 2 


iTh) 

(Pa) 


* JIAHTA 


■ 

59 2 

Pr i 

140.92 7 

60 ? 
Nd i 

144,27 2 

61 2 
Pm i 

[145] 2 

62 2 

Sm 

150,35 2 

63 2 
Eu i 

152,0 2 

64 2 

Gd ” 

157,26 2 

* * AKTH 

H 

H 

WmKm 

92 ? 

9 

21 

u « 

238.07 t 

93 2 

Np % 

[237] 5 

94 ? 

24 

Pu 

[242] f 

95 2 

Am 

[24^ 1 

96 1 

Cm h 

&45] ] 


B KBAJtPATHUX CKOEKAX yKA3ABbl MACCOBblE 
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3JIEMEHT0B MEHJIEJIEEBA 

:)JIEMEHTOB \ 


VI 

vn 

VUI 

0 


(H) 


He " 

4,003 2 

« 0 
2 16 

2 19.00 


Ne“ 

20.183 2 




Ar 8 

39.944 2 

Cr 

52.01 2 






Se 

? 78,96 



Kr ,B 

83,80 2 

42 ’ 

Mo 

95,95 ? 

43 ^ 

Tc 

[ 99 ] * 

^ 1 

Ru !e 

101,1 2 

45 ’ 

Rh : 

102,91 2 

46 0 

Pd ;« 

106,4 2 



7 53 

.8 1 
18 

2 126.91 


54 8 

Xe 

131,30 * 

74 2 

12 

w 

183,86 2 

75 2 

Re % 

8 

186,22 2 

76 ? 

Os 'a 

190,2 2 

77 7 

15 

I .. 32 

II 18 

8 

192,2 

78 » 

Pt i 

195,03 2 


6 84 

18 

Po 

2 210 

7 85 

i At 

? [ 210 ] 


86 8 

Rn % 

222 2 

(U) 





n H;^bl 


65 7 

Tb i 

158,93 2 


67 1 

Ho 

164,94 2 

68 7 

Er i 

167,27 2 

69 

Tu 

168.94 2 

70 2 

Yb 

173,04 2 

71 2 

Lu i 

174,99 2 

H HJlbl 

n()pH,UKObbiri HOMep 

CMMBO.T 2ii 

AroMUbiH it 6 ’g 

455,85 

97 7 

bk i 

[249] f 

98 2 
8 

26 

Cf ‘S. 

(251) ! 

99 2 

8 

29 

F 32 

-L/ 

[254} ! 

100 2 
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